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Chesterfield Steel 

relies on speed, 

accuracy, durability of 
Wean coil processing lines 


Ed Weiner, president, talks with Ed Lebowitz, right, 
Chesterfield’s superintendent, by one of the firm's 
three Wean Equipment slitting lines. 


Fast delivery —when, where, and how the cus- 
tomer wants it—is the metal warehouse’s 


stock-in-trade. And Ed Weiner, president of 


Cleveland’s Chesterfield Steel Service Co., is 
proud of the firm’s record for on-time, ‘“‘on- 
spec”’ deliveries of strip and sheet steel, non- 
ferrous and coated metals. 

To maintain this reputation for service, 
Chesterfield needs equipment that will main- 
tain its accuracy under tough, 3-shift, week- 
long operation. That’s why this progressive 
firm has installed three Wean slitting lines and 
the 52” Wean flying shear line shown below .. . 
and is ordering another flying shear line for 


22800 Lakeland Boulevard 
CLEVELAND 17, OHIO 


Wean flying shear line has elevating run-out con- 
veyor and side guides which adapt to pack height 


% 


60” wide strip. Most of the firm’s orders for 
sheet material pass through this coil processing 
equipment, making both speed and reliability 
of operation vital. Mr. Weiner notes that the 
Wean 52” flying shear line has doubled sheet 
production over other types of lines previously 
used by Chesterfield. 

Like Chesterfield, Wean has established a 
reputation as one of the most knowledgeable 
firms in the field of coil processing and has 
built equipment that is now serving many of 
the country’s largest metalworking firms. 
Write for a brochure covering the important 
savings you can realize from coil processing. 


WEAN EQUIPMENT CORPORATION 


Circle 651 on Page 19 
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NO MATTER WHAT YOU'RE 
COOKING UP... Chances are 
there is a ROSS valve ready! 


Ross is the air valve line with the largest 
selection and latest advancements. 
Solenoid, hand, foot, cam and air operated 
valves in both line and base mount models, to 
serve straightway, 3-way and 4-way 
functions. Auxiliary and special valves too. 
Write for digest catalog. 

Circle 750 on Page 19 


IRoss OPERATING VALVE COMPANY 
131 EAST GOLDENGATE AVE. - DETROIT 3, MICHIGAN 





ONE MAN 
ONE TRADE 
ONE TOOL 


»..your production line 
back in operation in 


30 SEGONDS 


(if it’s a Hunt PDQ Air Control Valve) 





’ cs 
5 
5g y ) . / 
4 e. 4 .. ; 
J we , 
a - + 
- a! - 
Sal Px Fo il a oe 
re i ge ? = 
mS ow a os 4 





No bulletin can do it justice...have the Hunt man call. Write to: 


V HUNT VALVE COMPANY owision of isec SALEM, OHIO 
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USERS’ VIEWS ON ENGINEERING COSTS 

. the purchaser does pay for engineering costs—but what he pays and 
when—is influenced greatly by the decisions of people on both the buying 
and selling side . . . . the most logical action is to take every measure 
possible to keep engineering costs to a minimum ... .”—K. C. Butter- 
tield, staff master mechanic, Corporate Production Engineering Dept., 
Chrysler Corp., see page 69. 


. The customer pays. But how does he pay? When does he pay? And 
who owns the engineering? . . ."—-W. W. Kuyper, manager, manufacturing 
engineering, Large Steam Turbine-Generator Dept., General Electric Co., 
see page 73. 
vy . engineering services are true professional services, and the cost of 
such services might just as well be recognized as an expensive but, never- 
theless, absolutely essential expense cost in operating a manufacturing 
business . . . .”—R. L. Schoenberger, manager, equipment engineering 
and maintenance, R. R. Donnelley & Sons Co., see page 75. 


. manufacturing engineering or manufacturing research effort is re- 
quired to produce new breakthroughs in manufacturing equipment and 
processes which essentially must be custom-built to meet the requirements 
of one user. Regardless of whether this effort is expended in-plant or 
subcontracted, the user must pay, and he is entitled to certain rights, 
including patent protection ... .”—-W. A. Stadtler, director, manufacturing 
research, International Business Machines Corp., see page 77. 


THE FUTURE IN MACHINING 
Br . by 1970 we might expect that relative man-hour requirements for 
machining might once again be reduced to approximately half what they 
are today. From whence will this further improvement come? One of the 
factors already beginning to appear on the scene is the possibility of “‘auto- 
matic design”—that is the possibility of starting with merely the basic 
design specifications as conceived by the engineer, putting those into a 
computer, and from these deriving in turn the design of a finished part 
to fulfull these specifications and a program to operate the machine tool 
to produce this part ... ."—M. E. Merchant, director of physical re- 
search, Cincinnati Milling Machine Co. 


EXPANDABLE DATA REDUCTION 
“. . . Data-reduction equipment will play an ever-increasing role in proc- 
ess instrumentation, but I am strongly of the opinion that data-handling 
equipment should be introduced gradually, rather than by a frontal assault 
to revolutionize process control instrumentation . . . . Fortunately, data- 
reduction equipment is now becoming available in small package units, 
so that any company can experiment with data-reduction on a modest 
basis. After the advantages of such equipment are established in a given 
situation, the data handling equipment, usually modular in construc- 
tion, can be expanded as necessary to fill the need without increasing 
the risk of over-investment ... .”"——-A. O. Beckman, president, Beckman 
Instruments Inc. 
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FOR GLASS 
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From Oilgear Application-Engineering Files 


HOW OILGEAR SYSTEMS on Gerber’s Integrated Glass Lines BOOST OUTPUT—CUT COSTS 


USER: Gerber Products Company, Fremont, Michigan; 


DATA: To sharply reduce breakage, jam-ups, down- 
time, and labor costs in filling glass baby food jars 
at higher speeds, Gerber’s Engineering Research 
Department developed the first fully integrated, high- 
speed machine for packaging foods in glass economi- 
cally, under completely automatic control. Drive 
Requirements for this multi-unit machine were outlined 
as follows: 1. Complete synchronization of the seven 
integrated units through three drives—at the Uncaser, 
Filler, Capper. 2. Positive, precise, remote pneumatic 


Application-Engineered Drive System 
For High-Speed Glass— 
Baby Food Packaging Line 


sued 


SOLUTION: An Oilgear “‘Any-Speed”’ Drive, consist- 
ing of a Type ‘“‘DA-1211” variable displacement 
pump and three Type ‘“‘H-811” constant displace- 
ment motors—powers all elements of ‘‘The Gerber 
Integrated Glass Lines’’ to meet and exceed originally 
specified drive requirements. For maximum work area 
around the ‘‘Glass Line,” prevention of possible food 
contamination, and use of an economical electric 
motor, the Oilgear ‘‘Power-Pak’’ is located on a dif- 
ferent floor of the building. A compact control panel 
located at the Filler enables the operator to start, 
stop, jog, and instantly vary speed of the entire ma- 
chine through an infinite range while the machine is 
running—thereby obtaining maximum efficiency for 
the consistency of the food being filled. The drive 
system automatically synchronizes the speed of all 
seven machine units. Operating speed ranges from 
550 to 650 jars per minute—depending entirely upon 
the products being filled . . . an increase of up to 23% 
over former conventional glass packaging methods. 


GERBER REPORTS—‘“The major advantages of this 
newly developed equipment are: less shock and scratch- 
ing of jars, which reduces damage; substantially higher 
speeds: more thorough washing; lower maintenance cost 
and automatic control of all segments of the line.” 


Due to the smooth, cushioned application of power, 
even at higher speed, reduced glass damage and the 
resulting reduction in downtime, maintenance and 
labor costs with this Oilgear-powered, Gerber-de- 
signed machine, an expanded installation program of 
these “Integrated Glass Lines’ is now under way at 
all Gerber plants. 
Circle 655 on Page 19 


Rochester, New York; Oakland, California 


control of operating speed that is instantly, infinitely 
variable from very slow to top speed while the machine 
is running. 3. Controlled acceleration and deceleration 
to prevent jars from tipping and jamming, eliminates 
spillage, reduces machine strain. 4. Compact, for maxi- 
mum work area. 5. Independent operation of Filler 
and Capper drives to facilitate cleaning. 6. Trouble- 
free, dependable, long-life operation, immune to fre- 
quent sanitary washdowns, fully enclosed to prevent 
food contamination. 


HOW IT WORKS. One man feeds 24-jar cases—flap side up—onto Case 
Feeder (A). Timing mechanism synchronizes delivery to Case Opener (B) where carton 
flaps are lifted out. Unopened flaps or inverted jars cause automatic case rejection. 
Normal cases proceed to Uncuser (C) where the case and divider panels are pushed 
down and away from the jars. Uncaser deposits jars on transverse-channeled conveyor 
platens. Blades slide jars from channeled platens into pocketed belts which hold jars 
inverted through Washer (D). Jars are plowed from washer belt pockets to transverse- 
channeled combining and accelerating belts—moving 350 to 400 jars per minute... 
are then “shuffled” into the “Single-Filer"—550 to 650 jars per minute on a chan- 
neled belt to Filler (E). Rubber starwheels minimize breakage in feeding the 25-pocket 
Girdler Filler (E), and 16 twin-head Anchor-Hocking rotary Capper (F) . . . both custom- 
built for Gerber with center-to-center jar spacing for positive, smooth glass transfer 
between units. Smooth synchronization, cushioned acceleration and deceleration pro- 
vided by the Oilgear Drive and Control System, combined with no jar-to-jar contact 
make possible the almost noiseless higher speeds and virtual elimination of glass dam- 
age... for if even a single jor or bottle is broken in food or pharmaceutical operations, 
a complete and costly shutdown, cleanup and inspection of the packaging line by 
quality control personnel is required. 


“PLUS” features of this Oilgear Drive and Control System are: 
dual, automatic, built-in hydraulic and electric overload protec- 
tion—stops the machine in event of jamming or malfunction... 
automatic hydro-dynamic braking . . . direct torque reading at 
the control panel . . . constant pressure and flood lubrication 
with continuous power fluid filtration . . . complete flexibility for 
location of drive and control components. . . fast, easy installa- 
tion . . . standard drive and control components sealed against 
washdowns . . . lower power consumption—using only power in 
proportion to work performed. There are many more—but these 
alone should be sufficient proof why designers and builders of 
machinery are turning to Oilgear, and say. 
“‘for the lowest cost per year—it’s OILG EAR!” 


For similar practical solutions to YOUR linear or rotary Controlled 
Motion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific require- 
ments, directly to . . . 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1598 WEST PIERCE STREET *« MILWAUKEE 4, WISCONSIN 
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DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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s » s produced at lowest cost on machines built by 


CINCINNATI | macuine 


DIVISION 


Whatever the product, industry today shares a common problem . . . how 
to increase productivity and decrease costs. And the solution frequently is 
found in Cincinnati Milling’s Special Machine Division, who design and 
build special machines and complete production lines for any industry. 

Milling the teeth in band saw blades affords an interesting example of 
the Special Machine Division’s dependable productivity. Their engineering 
specialists devised an automatic milling machine with a unique shuttling 
arrangement. In a completely automatic operation the stacked blades are 
advanced from reels by the shuttling action of the dual clamping fixture; 
saw teeth are milled with a 4” wide cutter, and a box milling cycle permits 
continuous clamping of the blades. The work advances for the next phase 
as the milling cycle is completed. The driving gear on the full size 50 Series 
machine spindle is larger than the cutter itself, delivering the maximum 
capacity built into the machine. 

What’s your machining problem? Whether it’s a simple twist drill, a band 
saw blade, or a complex engine block requiring a completely engineered 


production line, the Special Machine Division is ready to serve you. 


MACHINES © COMPLETELY AUTOMATED PRODUCTION LINES 
SPECIAL MACHINE DIVISION 
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MODEL PD-441 shown. 4-way single or double pilot-operated types, for 
sub-base or manifold mounting. Aluminum and stainless steel com- 
ponents assure multi-million cycle dependability. Interchangeable 
pilots, with coils guaranteed against burn-out for life of valve, fit any 
plug-in Speed King. Coils for ac or dc, any voltage... 35 — 200 psi 
range ... integral junction box... optional manual over-ride, common 
or separate exhaust ports, sub-base connected external pilot supply 

. % in. exhaust ports, 42 or % in. inlet and cylinder ports .. . 
valve meets JIC standards. 


Based on the service-proved design principle of the 
Speed King % in. plug-in Valvair’s ¥2 - % in. plug-in 
valve series provides plug-in convenience and versa- 
tility to a wider range of control valve applications. 


Electrical and pneumatic circuits are completed auto- 
matically when valve and pilot are plugged in... 
bolted down. The result — cost-cutting reduction of 
original installation and maintenance time. All power 
connections are made permanently in sub-base or 
manifold ...there’s no need to disturb piping or 
wiring for quick in-service maintenance. 


VALVAIR 
” NPI 
PLUG-IN 


VALVES 


What’s more, advanced design shortens stroke... 
speeds response. Separate coded (4-wire) circuits on 
double solenoid models meet JIC requirements. Flow 
area through valve and sub-base equals that of full 
¥2 in. pipe. 


Whether your control valve applications are on the 
drawing board or now in service, itll pay you to 
investigate the advantages of Valvair plug-in design. 
A call to your near-by Valvair field office will bring 
prompt application engineering recommendations. 


‘me ttmin vn wton Dellows- alvair 


SPL. Address Dept. AU-960 Bellows- 
Valvair, Akron 9, Ohio 


The Bellows Co. + Valvair Corp. 


Akron 9, Ohio 


DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


Circle 659 on Page 19 
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Computer Controls Batching 
In Ice Cream Production 


ICE CREAM production is auto- 
matically programmed at the H. P. 
Hood & Sons Co. Inc. plant in 
Boston, with a system that includes 
a computer to calculate mix formu- 
las. The computer, an analog-to- 
digital type, electronically computes 
the formula for any batch within an 
accuracy of 0.02 per cent of full 
scale. Formulas, translated by the 
computer into digital form, are re- 
corded directly on punched cards 
used to program an automatic blend- 
ing system. The over-all system 
was conceived by a team from the 
Hood Co. and developed in collabo- 
ration with Brown Instruments Div., 
Minneapolis - Honeywell Regulator 
Co. 

Calculation of mix proportions of 
ingredients for ice cream is ordinari- 
ly a complex operation. For example, 
different basic mixes vary in butter- 
fat and milk solids, while non-dairy 


TO PREPARE a storage tank for clean- 
ing, an operator disconnects the tank 
from a process pipe line and connects 
it to a cleaning solution line by means 
of an eli-connector. Cleaning cycle is 
initiated from control center. 


AUTOMATION—September 1960 


CONTROL CENTER for automatic ice cream 


in the field of automation 


Bi 
re 


formulating and batching system includes 


analog-to-digital computer (rear), punched card programming control (left), and graphic 


control panel (right). 


With the system, ice cream formulas may be computed, punched on 


cords, and the cords used to control flow of liquid ingredients from storage tanks to batch- 


ing tanks 


of completed batches through pasteurization, 


storage tanks; and a clean-in-place cycle 


ingredients vary in formula accord- 
ing to flavor and quantity. Also, the 
mix for a given formula must be 
recalculated daily due to fluctuations 
in the constituents of the dairy prod- 
ucts. 

The computer determines, by 
solving simultaneous linear equa- 
tions, how much of each ingredient 
is required for a given formula and 
digitally converts this information 
into pounds on a coded punched 
card. In addition to its use for pro- 
gramming the automatic batching 
system, the card can be used for 
inventory and accounting purposes. 

In batching, a punched card is 
placed in a card reader associated 
with a control console. This actuates 
a series of valves and pumps that 
control the simultaneous flow of 
all liquid ingredients from multiple 
storage tanks to one of two blending 


Other functions that can be initiated from the control center include movement 
homogenization, and cooling units to mix 
pipe lines and tanks 


tanks. The control console, and 
remote turbine-type flowmeters that 
check the flow of liquids in the sup- 
ply pipe lines, were obtained from 
Potter Aeronautical Corp. 

From the blending tank, the com- 
pleted mix is passed through pas- 
teurization, homogenization, and 
cooling units. This operation may be 
initiated from a remote graphic 
control panel. When the mix in a 
balance tank is nearly depleted, a 
low-level probe is actuated and a 
Select Tank alarm and light are en- 
ergized on the graphic panel. ‘This 
informs the control operator that 
he should select an available mix 
storage tank for the batch. The mix 
is held in the storage tank to await 
further processing depending upon 
the type of product being produced. 

Another function that can be pro- 
grammed from the graphic control 
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panel is the in-place cleaning of lines 
and tanks after ice cream is made. 
Equipment that can be cleaned in 
this manner includes: raw product 
tanks and pipe lines; high-tempera- 
ture, short-time (HTST) pasteurizer; 
pasteurizer pipe lines, and mix stor- 
age tanks. Both water and acid wash 
treatments may be programmed for 
tank cleaning. The only manual 
operation required in tank cleaning 
is the shifting of an ell-connection 
from a process to a cleaning solution 
pipe line. 


Coating Process Prolongs 
Feeder Bowl Life 


DEVELOPMENT of a process for 
coating the bowls of vibratory feed- 
ers with any of several types of 
plastic materials promises to extend 
the applicability of these devices 
into areas where uncoated bowls 
are unsatisfactory. For example, 
many applications in the pharma- 
ceutical and food processing fields 
require coated bowls for reasons of 
sanitation. In other instances, un- 
coated feeder bowls wear out too 
rapidly when handling corrosive, 
abrasive, or chemically active ma- 
terials. 

The coating process, developed 


NUMERICAL CONTROL will 
be a prominent feature of the 
1960 Machine Tool Exposition 
to be held Sept. 6-16 at the In- 
ternational Amphitheatre in Chi- 
cago. Sponsored by the Nation- 
al Machine Tool Builders’ Asso- 
ciation, the event will provide an 
opportunity for top industry ex- 
ecutives, plant managers, engi- 
neers, and others concerned with 
production to view the latest in 
U. S. machine tool technology. 
Of the more than 1000 major 
machines that will be shown, a 
large number will be equipped 
with combinations of memory 
units and tape controls, designed 
not only to expedite the setup 
of a wide variety of machining 
jobs, but to facilitate the rapid 
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COCKTAIL MIX producer has doubled 
his carton marking rate with the addition 
of an in-line case printer. The marker, 
designed and manufactured by Indus- 
trial Marking Equipment Co. Inc., si- 
multaneously marks the contents of 
cartons on two sides by means of dual, 
friction-operated inking drums. Production 
rate is 45 cartons per minute, and 
bottlenecks due to delays formerly ex- 
perienced with hand stencilling have 
been eliminated. 


by Polymer Corp., utilizes dry, 
specially prepared powders requir- 
ing no solvents or solutions. A 
coating is applied by preheating the 
feeder bowl above the melting point 
of the plastic, and immersing the 
bowl in a fluidized bed of finely di- 
vided powder. The powder is kept 
in motion by a controlled current 
of air or other gas within a tank. 

Movement of the bowl in the 
fluidized bed ensures thorough con- 
tact between the heated surface and 


Chicago Host To Three Industrial Events 


and accurate production of any 
desired number of identical parts. 

Theme of the Production En- 
gineering Show, being held con- 
currently at Chicago’s Navy Pier, 
will be automation of manu- 
facturing operations. Equipment 
and products displayed at this 
show keep machine tools run- 
ning and contribute to more au- 
tomatic production and process- 
ing operations. Products dis- 
played will include control equip- 
ment of various types, machine 
components, auxiliary equipment 
and supplies, materials handling 
equipment, inspection and gag- 
ing equipment, and testing equip- 
ment. 

The third attraction to bring 
production-minded visitors to 


the powder particles so that even 
bowls having relatively complex 
shapes may be coated uniformly. 
Post-heating of the bowl then thor- 
oughly fuses all the particles ad- 
hering to the surface. 

Typical coatings that can be ap- 
plied by the process include vinyl, 
epoxy thermosetting resin, nylon, 
and chlorinated polyethers. Selec- 
tion is made on the basis of the 
properties required in the finished 
coating. 


Continuous Blending System 
Handles Sixty Ingredients 


DIGITAL blending system for the 
petroleum industry permits as many 
as sixty different gasoline and mid- 
dle-distillate stocks and additives to 
be blended rapidly and accurately. 
The system, developed by Informa- 
tion Systems Inc., consists of four 
basic functional building blocks, 
each independent and allowing 
ready expansion of the system. 

The four building blocks include 
a flowmeter assembly and control 
unit, an incremental-digital console, 
a central control panel with displays, 
and a localized remote control pan- 
el. The system is said to be ca- 
pable of meeting a volumetric ac- 
curacy of +0.5 per cent. 

In operation, the flowmeters sup- 
ply flow rate data to the digital 
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Chicago this month will be the 
2nd International Coliseum Ma- 
chinery Show. This exhibit will be 
held Sept. 7-15, and will be head- 
quartered in Chicago’s Coliseum. 
Featured will be machines and 
auxiliary equipment from foreign 
countries including Belgium, Can- 
ada, England, France, Italy, Ja- 
pan, and West Germany. Some 
U. S. equipment builders will also 
be represented. Theme of the 
Coliseum Machinery Show will 
emphasize profits through ma- 
chine application. 

Exposition hours from 10 a.m. 
to 5:30 p.m., and Show times be- 
tween | p.m. and 10 p.m., will 
provide an opportunity for visi- 
tors to attend all three events in 
a single day. 
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TYPICAL LITTELL TINPLATE SHEETING LINES 


At Crown Cork & Seal Company, these lines convert coil stock into flat 
sheeted tinplate, cut square, and to accurate lengths, in one continuous, 
automatic operation. 


TYPICAL LITTELL TRAPEZOID SHEETING LINE 


For The Budd Company, this Littell Trapezoid Sheeting Line converts heavier 
coil stock into custom cut rectangular, parallelogram and trapezoidal fiat 
blanks for subsequent stamping and drawing operations. 


Peeee ie! 


\ COILY SAYS: 


“When you call or write, be sure you ask 


for Bulletin G-10.” 


HIGH SPEED SHEETING LINE 


The accuracy, the speed, and the low cost production 
record of this Littell line has made it standard equip- 
ment with the most exacting metalworking manufac- 
turers. One company alone has 24 of these lines 
producing flat blanks. In every instance where the line 
has gone into service, the user has ordered more! 


Littell engineers and guarantees the five complex 
individual units in the line to operate as one. Each unit 
is integrated and synchronized, one with the other, to 
produce flat blanks from mill coils faster, more accu- 
rately and at lower cost than has been possible before. 
Littell guarantees a tolerance of +.007” in length and 
squareness in producing blanks up to 36” long at the 
rate of 75 blanks per minute. You get this accuracy on 
paper-thin .0055” tinplate or steel stock .020” thick. 
Operation is automatic, controlled by one man. Imper- 
fect blanks are automatically rejected by electronic 
controls. Can manufacturers report the Littell line’s 
scroll cutting efficiency saves six percent in material. 


Whether you work thick or thin stock, a Littell 
Sheeting Line can work to your advantage and quickly 
pay for itself. Let’s talk it over. Phone or write. 


4105 N. Ravenswood Avenue, Chicago 13, Illinois 
Telephone: EAstgate 7-5000 
District Offices: Detroit and Cleveland. Dealers in Principal Cities 


ROLL FEEDS « SHEETING LINES + STRAIGHTENING AND FEEDING MACHINES + REELS AND CRADLES FOR COIL STOCK 
Circle 658 on Page 19 





WHERE 
DO YOU 
STAND ON 


COMPUTER CONTROL— 
LEADING OR LAGGING? 


Far-sighted leaders in industry are realizing 
the benefits made possible by applying com- 
puter control systems to their processes. 


Working with these leaders, General Electric 
has already pioneered the application of 
twenty on-line GE-312 computer systems 
now being implemented in these basic areas 
—STEEL, ELECTRIC UTILITIES, CHEMICAL, 
CEMENT, and PRODUCTION CONTROL for 
various manufacturing applications. 


The GE-312 Computer Control System em- 
bodies adaptability and flexibility to meet 
many types of applications in varying size 
plants. For example, compare its expansible 
memory —capacity up to 52,000 words. Com- 
pare its flexible input/output—capable of 
scanning up to 1500 instrument inputs. 
These are maximum capabilities, expansible 
from a minimum system. You buy a system 
tailored to your exact requirements. 


Add to this versatile equipment the com- 
puter systems engineering ability demon- 
strated by General Electric in implementing 
these twenty GE-312 system applications. 


Add also the long history of General Electric 
overall systems know-how—its broad back- 
ground in the equipment, processes and ma- 
terials to which you apply computer control. 


Tomorrow’s profits will come from today’s 
combination of vision, equipment, and know- 
how. Where do you stand? 


There are General Electric Sales and Appli- 
cation engineers in over one hundred offices 
throughout the nation to serve you. Phone 
the nearest General Electric Apparatus Sales 
Office, or wire General Electric Computer 
Department, 13441 North Black Canyon 
Highway, Phoenix, Arizona. 


ZB / Process CONTROL 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Gevreral Electric —a pioneer in computer systems for all phases of business, industrial, scientific, engineering, and financial endeavor. 
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console. There, actual and inte- 
grated flows are compared with 
command flows. If an actual flow 
condition does not agree with a 
commanded flow, digital correction 
signals will be generated to execute 
an adjustment to the flow rate. Out- 
puts from the digital console are dc 
voltages. These control voltages are 
fed through transducers to dia- 
phragm motor valves on the indi- 
vidual stock and additive streams. 
Although the system is based on 
predetermination of the desired com- 
position of blends, it is also possible 
to expand the digital controller ca- 
pacity to permit it to determine the 
optimum composition of each blend, 
taking into account variations in 
octane numbers, vapor pressures, 
and other base stock properties, as 
well as relative refinery costs of the 
various base stocks and additives. 


SILICON semiconductor device designated 
binistor, has been developed by Transi- 
tron Electronic Corp. Designed for use 
in switching and storage circuits, the 
bistable device retains its properties 
over a wide range of ambient and 
bias conditions. Illustration shows an 
application in which one binistor and 
three resistors comprise a flip flop 
circuit. 


POST OFFICE contract awarded to 
Friden Inc. has been announced by 
company president Walter S. John- 


son. The contract specifies that 
Friden’s International Postal Sup- 
ply Div. will manufacture 59,000 
money order issuing machines for 
approximately $3 million. All U. S. 
post offices will use the machines 
for issuance of money orders. De- 
livery and installation of the units 


will begin next December. 


ISA Conference To Feature 
Industrial Instrumentation 


PROGRESS THROUGH IN- 
STRUMENTATION is the theme 
of the forthcoming 15th Annual In- 
strument - Automation Conference 
and Exhibit, sponsored by the In- 
strument Society of America. The 
event will be held at the Coliseum 
in New York from Sept. 26-30. Ap- 
proximately 400 exhibitors will dis- 


Processing Line Operates In Inert Atmosphere 


PRODUCTION of high-integrity mill 
products from refractory metals such as 
molybdenum, tantalum, tungsten, and 
their alloys ideally should be carried out 
at high temperatures in an inert atmos- 
phere. But the sealing of individual 
processing machines to maintain inert 
atmospheres in their working areas is dif- 
ficult. 

Solution adopted by Refractomet Div., 
Universal-Cyclops Steel Corp. has been 
to house the equipment in a welded steel 
enclosure in which air can be replaced 
by high-purity argon. Inside the en- 
closure are an impactor, a rolling mill, 
furnaces, and a 10-ton crane. Space is 
available in the 42-foot wide, 97-foot 
long, and 23-foot high enclosure for ad- 
ditional equipment. 

The impactor, rolling mills, and fur- 
naces were designed for automatic opera- 
tion and are controlled from consoles 
outside the facility. An operator at each 
console has a full view of the equipment 
through a special glass window which 
filters out ultraviolet rays emitted by the 
white hot metal. 

The refractory metals, formed from 
metal powders by compaction and sin- 
tering, are first melted into ingots in a 
consumable-electrode vacuum arc furnace. 
The furnace produces 12-inch diameter by 
70-inch long ingots weighing up to 3000 
pounds. 

Next, the ingots are heated in induc- 
tion furnaces located beneath the impac- 
tor. Then, they are raised into forging 
position and broken down into billets 
or sheet bar in the impactor. Processing 
temperature is 4500F as the ingots are 
struck on two sides with 15,000 foot- 


AuToMATION—September 1960 


pounds of energy. Operating force for 
the impactor is obtained from compressed 
argon gas. 

If further processing is required, the 
billets and sheet bars may be transferred 
to a rolling mill area. There, they are 
heated in an indirect induction furnace 
at the end of the rolling mill table. 
From the furnace, the materials go to a 
two-high, 16 by 36-inch rolling mill that 
can produce either round bars or sheets 
up to 15-inches wide and 96-inches long. 
Processing temperatures up to 4000 F may 
be maintained during the rolling opera- 
tion. Remote control of the roll tables, 


bar turner, pinch rolls, and an alligator 
shear permits automatic operation from 
outside the room. 

Some manual handling is required in 
taking materials into and out of the fa- 
cility and transferring them between ma- 
chines. This is accomplished with the 
aid of the crane by technicians who enter 
the enclosure through a lock. Each tech- 
nician wears special protective clothing 
and carries an air supply and cooling 
unit in a pack on his back. Upon en- 
tering the room, the technician connects 
communications and power supply lines 
to a service outlet. 
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Now 28 Bunte 
candies go to 
supermarket from 
one automated 
Lynch packaging 
system 


Up to 25% more production and a new 
low in changeover time. These are two 
of the important advantages Bunte gets 
from their switch to the versatile, flexible 
Lynch system. An unequaled volume of 
bulk and pre-wrapped candies flow 
automatically through the integrated 
Lynch Robo-Lift and weighing system to 
bags formed, filled and sealed by Robo- 
Wrap at a rate 25% faster than most 
competitive machines. 


Bunte reports weighing accuracy at 
an all-time high, down-time and rejects 
at an all-time low. 


For their jelly candies Bunte has 

ordered another automated Lynch system. 
It automatically sifts out excess sugar— 
and excess packaging costs. 


Talk with Lynch engineers for a 
complete analysis of your packaging 
needs—without obligation. 


ROBO-LIFT is completely integrated with all 

other handling and packaging units in the Lynch CORPORATION 
automated system, to vertically lift or horizontally 

convey powders, solids, granules—almost Anderson. Indiana 
anything that flows—gently and undisturbed. 


ROBO-WRAP exclusive hand-over-hand action 
increases production, cuts stop time; forms, 

fills and seals up to 240 pillow-type single or 
double wall packages per minute with face-to-face 
or overlap seam seal. Lower drive speeds, far 
less stress on materials, reduced machine 

wear. Uses almost all materials. 


LYNCH WEY-MOR scales are specially LEADERS LOOK TO LYN CH = 


designed for speed and accuracy in handling 


‘ : FOR MACHINES THAT PACKAGE ALMOST EVERYTHING 
a wide range of weights and products. 


Manufacturing Engineers of automatic processing equipment in the glass, 
packaging, plastic and other industries. 


ATLANTA + CHICAGO «+ SAN FRANCISCO + ENGLEWOOD, N. J. 
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ALL-MAGNETIC 


Shaft-Position Digital 


ENCODER 


In any environment, in all applications, 
ASCOP magnetic encoders have proved 
to be rugged and tough. Our customers 
say that nothing compares to them for 
endurance and perfect performance 
under the worst conditions. 


Now ASCOP has taken the same unique 
magnetic readout principle and incor- 
porated it into a neatly miniature, rugged- 
ly simple design to read out shaft posi- 
tions to one part in 2!. Parallel output is 
in binary code and total count is reached 
after 64 turns of the precision shaft and 
gearing. Lead-lag head arrangements 
assure that external decision making 
circuitry is minimized. The new ASCOP 
encoder operates in either direction and 


can be read out at rest or on-the-fly at 
speeds up to 10,000 rpm with equal 
facility. Since the only contacting parts 
are shaft and gearing, these are the only 
factors affecting life. 


Condensed Specifications 


2"3 achieved in 64 turns 

of input shaft 
2%" dia. x 3%" 
Binary with lead-lag heads 
Parallel 


Expected Life: 20,000 hrs. at 4000 rpm (ex- 
pected bearing and gear life) 


Brochure, price and applications notes on request 


emr 


Ree Te) 


Electro-Mechanical Research, inc. 


P.O. Box 3041, Sarasota, Florida 
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ELECTRONIC ribbon indicator occupying 
a panel area of only 2 x 5 3/16-inches 
has been developed by Swartwout Div., 
Crane Co. Instrument is a high-omplifi- 
cation, null-balance device that operates 
on a maximum signal of 0.5 v ac with 
full-scale accuracy of 1 per cent. High 
and low signal alarm contacts can be 
provided, and zero and span adjust 
ments can be made with the instrument 
partially withdrawn from the panel 


play and demonstrate their newest 
equipment for data processing, in- 
strumentation systems, and auto- 
matic control. 

Some of the 50 technical sessions 
to be held at the Conference will 
feature papers and discussions on 
chemical and petroleum instru- 
mentation, measurement and con- 
trol instrumentation, and data han- 
dling and computation. Other ses- 
sions will cover feedback control 
systems, electronic instrumentation, 
and process chromatography. 

Co-operating technical societies 
that will participate in the extensive 
program include the American In- 
stitute of Chemical Engineers, In- 
stitute of Radio Engineers, Amer- 
ican Society of Mechanical Engi- 
neers, Association for Computing 
Machinery, and American Institute 
of Electrical Engineers. 


Automation Section 
Established at Union Switch 


ORGANIZATION of an Automa- 
tion and Systems Section has been 
announced by Union Switch & Sig- 
nal Div., Westinghouse Air Brake 
Co. The prime function of this 
new engineering group will be that 
of co-ordinating design, develop- 
ment, and application of automatic 
control systems in conjunction with 
other sections of the Research and 
Engineering Departments in the 
field of automatic, semiautomatic, 
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SYSTEM FINDS AND RECORDS FILE DATA 

Magnetic tape searchwriter developed by Remington Rand Div., Sperry Rand 
Corp., automatically searches a magnetic tape file for a desired item and either 
types the information or punches it on paper tape, or does both. Requests for 
file information retrieval are originated from a typewriter keyboard or from pre- 
pared paper tape. Designed to be used with the Uniservo II, the equipment per- 
mits finding and recording taped information without consuming computer or pro- 
grammer time. It can also be used as an error-checking interrogator, An eight- 
page booklet describing the system is available from the manufacturer 


NOW—A PROBLEM-MAKING COMPUTER 

In an effort to better understand the effects of automation on men who supply the 
necessary human element in complex man-machine systems, a problem-making ana 
log computer and control panel have been designed by Battelle Memorial Institute 
For instance, the system can simulate the conditions facing an operator of the com- 
plex controls used in a chemical processing plant. The control panel, in effect, de- 
mands that the operator remain constantly alert to answer three questions: |. Is the 
system operating as it should? 2. If it isn’t, what correction should be made? 3. Was 
action taken effective in correcting the system? Ultimate goal of Battelle scientists is 
to determine optimum balance between the workloads of men and machines 


TELLS IF IGNITRONS FAIL TO FIRE 
A misfire detector for resistance welding control equipment has been developed 
by General Electric Co. With the device, any misfire of the control’s ignitron 
contactors trips a relay and gives an indication to the welder operator. In addition 
to operating a signal light or horn, the device can actuate a counter, marking 
device, reject mechanism, or shutdown circuit. In welding control, ignitron con- 
tactors operate on alternate half-cycles to switch current into a welding trans- 
former primary. If one tube fails to fire, the welder skips, and the second tube 
fires twice in succession. This may saturate the transformer and raise exciting 
current to a high value that could damage a tube. Use of the detector helps 
prevent overloading of the ignitrons and indicates when tubes need replacement 
It also notifies the operator of improper welds. This feature is particularly useful 
in automatic seam welding of materials that have narrow plastic temperature ranges. 


GAGES COATING THICKNESSES IN SMALL-BORE TUBES 
Accurate measurement of coating thicknesses inside small-diameter, chromium 
plated tubes is possible with miniaturized gages developed by the National Bureau 
of Standards. In operation, a 100 keps oscillator supplies ac power to a bridge 
circuit. A probe coil, connected in parallel with a tuning capacitance, forms one 
arm of the bridge. The alternating current in the probe coil, which is placed 
in contact with the coating, induces an eddy current in the coating. This induced 
current, which depends upon the thickness of the coating, is measured indirectly 
through the effect of its magnetic field, which opposes that of the inducing current. 
The opposition of the two fields lowers the impedance of the probe coil, thus 
unbalancing the bridge circuit. Degree of unbalance, measured with a microammeter, 
is a function of the thickness of the coating. Calibration of the instrument is 
made with specimens having coatings of known thicknesses. An assembly, con- 
sisting of a stainless steel tube with the probe on one end and a pistol-grip handle 


on the other end, facilitates insertion of the probe to depths of several feet in 
coated tubes. 
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Adjustable speed drive, 469 

Alr jets, 450 

Alarms, fluid flow rate, 
462 

Analysis, 

Analyzing, 
itor, 474 


for wiring, 475 
moisture mon- 


Rearing units, 457 
Bellows flowmeter, 460 
Borer, jig, 412 

soring mill, 419 


Card 
406 
Case marker, 424 
Circuit board drill, 411 
Circuits, solid-state, 478 
Compensation, fluid meter, 
484 
Computer, electronic, 482 
Control system, remote, 453 
Controller 
lonization gage, 432 
vacuum, 441 
Controls, 463, 486 
gage controllers, 432 
numerical positioning, 436 
proximity switch, 456 
sound, 483 
vacuum, 441 
valves, 470 
Converter 
tape, 415 
tape to card, 418 
voltage to frequency, 451 
Conveyor, 405 
Conveyor furnaces, 477 
Core handler, memory, 402 
Counters, 471 
Countersinking machine, 
416 
Counting machine, 423 
Cylinder mounting, 442 
449 
Cylinders, power, 449 


controlled weighing, 


Data processing, 473 
digital tape recorder, 429 
electronic computer, 482 
scanner, 431 
tape converter, 415 
tape reader, 404 
tape to card converter, 

418 

Data recorder, digital, 429 

Deburring machine, 403 

Detector 
metal, 440 
temperature, 438 

Differential pressure meter, 
460 

Digital 

Digital 
readout, 455 
voltmeter, 427 

Dipping machine, 421 

Drill, circuit board, 411 

Drilling machine, 416, 422 

Drives 
adjustable speed, 469 
variable speed, 443, 461, 

487 

Dryer, 


data recorder, 429 


pneumatic, 426 


Electrical components, 428, 
437, 447, 451, 467, 478, 
432 

Electronic scanner, 431 

Encoder, shaft position, 
434 


Feeders, 479, 486 
memory core, 402 
screen, 405 
Finishing, dipping machine, 
421 
Flow 
462 
Flowmeter, bellows, 460 
Fluid flow rate alarms, 462 
Fiuid meter compensation, 
484 
Forming machines, 408, 485 
Furnaces 
chain belt conveyor, 477 
shuffie hearth, 420 


rate alarms, fluid, 


Gage controller, tonization 


432 


Handling 
conveyor, 405 
conveyor furnaces, 477 
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feeders, 405, 479, 486 
memory core feeder, 402 
turntable, 425 
weighing, 406 

Hearth furnace, 
420 

Horizontal press, 401 

Hydraulic components, 449, 
471 


shuffle, 


479 
load, 435 
machine, 


Index tables, 

Indicator, motor 

In-line transfer 
410 

Instrument controls, 432, 
441, 448, 456, 458, 468, 
471, 472, 474, 480 

Instrument indicators, 427, 
439, 455 

Ionization gage controller, 
432 


Jig borer, 412 


Load indicator, motor, 435 
Lubricator, 452 


Machine tools, 416, 476 
boring mill, 419 
circuit board drill, 411 
drilling, 422 
forming, 485 
horizontal press, 401 
jig borer, 412 
press, 417 
transfer, 410 
Machines, 477 
air dryer, 426 
counting, 423 
deburring, 403 
dipping, 421 
forming, 408 
marking, 424 
plastic molding, 409 
rewind, 414 
shuffle hearth furnaces, 
420 
unwind, 414 
welder, 407, 465 
Magnetic memory core han- 
dier, 402 
Magnetic separator, 413 
Marker-four-side case, 424 
Measuring 
flowmeter, 460 
fluid meter compensation 
482 
meter reading, 458 
meters, 486 
motor load indicator, 435 
pressure transmitter, 433 
temperature detector, 438 
voltmeter, 427 
Memory 
core handler, 402 
core tester, 402 
Metal-arc welder, 465 
Metal detector, 440 
Meters, 486 
reading, 458 
Moisture monitor, 474 
Molding machine, plastic, 
409 
Monitor, moisture, 474 
Motor load indicator, 435 
Motors 
servo, 454 
stepping, 444 
synchronous, 447 
Mounting cylinder, 442 
Multiple slide press, 417 


Numericai 
trol, 436 


Positioning con- 


Packaging 
case marker, 424 
counting machine, 423 
Panel, time utilization, 439 
Pinboard programming, 
430 
Plastic 
409 
Pneumatic components, 445, 
449, 450, 459, 466, 471 
Pneumatic dryer, 426 
Press brakes, 476 
Presses, 476 
assembly, 479 
horizontal, 401 
multiple slide, 417 
Pressure transmitter, 433 


molding machine, 


Printing scales, 488 

Fea, punched tape, 
44 

Programming pinboard, 430 

Proximity switch, 440 

Proximity switch control, 
456 

Pump 
pneumatic, 4¢€6 
vacuum, 466 

Punched tape programmer, 
446 


Reader, tape, 404 
Readout, digital, 455 
Reaming machine, 416 
Recorder 
digital data, 429 
multipoint, 468 
time, 448 
Remote control system, 453 
Rewind and unwind unit, 
414 
Rotating shaft seals, 481 


Scales, printing, 488 
Scanner, electronic, 431 
Screw driver, set, 464 
Screen feeder, 405 
Seals, rotating shaft, 481 
Separator, tramp iron, 413 
Servomotor, 454 
Set screw driver, 464 
Shaft position encoder, 434 
Shaft seals, rotating, 481 
Slide press, multiple, 417 
Shuffle hearth furnace, 420 
Solid-state circuits, 478 
Sound control, 483 
Speed drive 

adjustable, 469 

variable, 443, 461, 487 
Spot facing machine, 416 
Stepping 

motors, 444 

switch, 428, 437 
Switch control, proximity, 

456 
Switches, 463 

proximity, 440 

stepping, 28, 437 
Synchronous motor, 447 


Tape 
converter, 415 
programmer, 446 
reader, 404 
tape to card converter, 
418 
Tapping machine, 416 
Temperature detector, 438 
Tester, memory core, 480 
Time 
recorder, 448 
utilization panel, 439 
Timing modules, 472 
Tramp iron separator, 413 
Transfer machine, in-line, 
410 
Transformer, variable, 467 
Transistor welder, 407 
Transmitter, furnace pres- 
sure, 433 
Turntable, 425 


Unwind and 


414 


rewind unit, 


Vacuum controller, #41 

Valves 
control, 470 
pneumatic, 

Variable 
speed drives, 443, 461, 

487 

transformer, 467 

Vibrating screen 
405 

Voltage to frequency con- 
verter, 451 

Voltmeter, digital, 427 


445, 458 


feeder, 


Welder 
metal-are, 465 
transistor, 407 
Weighing 
ecard controlled, 406 
printing scales, 488 
Wiring, creative analysis, 
475 
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information Service 


For your convenience, advertisements and items of information on new equipment, 
components and manufacturers’ literature can be quickly identified by an item 
Number accompanying each unit. 


For additional free information circle item number on an inquiry card. Fill in 
your name, title, address, etc.—Drop it in the mail—Your request will receive 
prompt attention and will be filled directly by the manufacturer. 
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SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 


Circle item number for further information on 
anything described or advertised in this issue 


Must Be Filled Out Completely—Type or Print 


TITLE 
COMPANY 


PRODUCT MANUFACTURED 


ZONE 


OoOBoOoOoRIoOo September, 1960 


SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 


Circle item number for further information on 


anything described or advertised in this issue 


Must Be Filled Out Completely—Type or Print 


PRODUCT MANUFACTURED 
ADDRESS 
CITY 


STATE 


Do not use this card after November 15, 1960 





noBooOowNoo 


READER SERVICE 
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issue. Just fill in the page number and title of the article you desire. 
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HIGHLIGHT of the upcoming 
1960 Iron & Steel Convention 
and Exposition in Cleveland 
will be the trend toward in- 
creased use of automatic con- 
trol in steel production. The 
Convention, sponsored by the 
Association of Iron & Steel En- 
gineers, will be held at the 
Cleveland Auditorium, Sept. 
27-30. 

Featured will be 42 technical 
papers, and exhibits of ad- 
vanced and standard produc- 
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or remote control for railroad op- 
eration. 

Need for such a section was rec- 
ognized due to steadily increasing 
requests for information concerning 
possible applications of automatic 
equipment and also due to the re- 
ceipt of orders for pieces of auto- 
matic equipment for application to 
full-scale train operations. 

Supervisor of the new group is 
Frank T. Pascoe who, in 35 years 
of signaling experience, has worked 
in all phases of signaling. Most 
of this time was spent in the devel- 
opment of control circuits for cen- 
tralized traffic control and nu- 
merous interlocking installations on 
many railroads. 


Jodeci: [ron & Steel Convention & Exposition +e 


FIA KIKI AAI IAIAIAAAAIAAAIK 


tion equipment by nearly 200 
steel industry suppliers. Some 
of the developments to be re- 
viewed at the technical sessions 
include: Advanced practices in 
automated steelmaking, new 
techniques for increasing blast 
furnace output, an automated 
rolling mill, and a new British 
oxygen steelmaking process. Re- 
ports on Soviet ferrous metal- 
lurgy, and steelmaking practices 
in Japan and India, will also be 
given. 
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Begins Study of 
Microcircuit Reliability 
LARGE-SCALE study of the re- 


liability of microcircuits has been 
initiated by International Resistance 
Co., according to Dr. John J. Boh- 
rer, director of research. The project 
will emphasize performance char- 
acteristics of the circuits studied and 
will evaluate the ability of each unit 
to withstand environmental condi- 
tions involving temperature, mois- 
ture, shock, acceleration, and vibra- 
tion. 

Bohrer noted that the military 
services are becoming increasingly 
reliability-conscious with regard to 
new module, microcircuit, or mo- 


AUTOMOTIVE transmissions are tested for reliability in this automatic machine developed 


by Control Engineering Co., a subsidiary of Jervis B. Webb Co. 


Primary functions of the 


unit are to simulate the weight of an automobile and the forces which act on a transmission, 
and to provide predetermined speed ranges and gear changes automatically or manually. 
An automobile engine, directly coupled to the input shaft of the transmission, provides driv- 


ing power. 


The transmission, in turn, drives a 1000-pound flywheel that compensates for the 


automobile weight and forces. The unit is stopped automatically if performance of the engine 


or transmission varies from control settings. 
plied singly or together. 
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Friction and eddy current brakes may be ap- 


SPHERCO 


BEARINGS 


If you have applications involv- 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. 


BTS 
Series 


TR-N TRE 
TR Series TRE Series 


Forged One-Piece 
Control Link 


WRITE FOR BULLETIN 257 


006000 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS- ADAMSON MFG. CO 


22 RIDGEWAY AVE. + AURORA, ILL. 
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IT CUTS COSTS! RESPONDS FASTER! 


Honeywell announces 


trouble-free pneumatic 


An entirely new concept in pneumatic power 
amplification. Provides accurate, instant control 
of pneumatically operated power cylinders when 
coupled with manual, cam-operated, or proxim- 
ity switches. Available in 48 combinations of 
action, coil voltage, port location and size. 


One power head is adaptable to all types and 
many sizes of valves. Shown here is the 4” 
model; above is the 4”, illustrating how a 
change of manifolds permits various valve sizes. 


6 1/2 min, clearance for cover removal 


Bottom porting arrangment 


Fig. i - 1/4 in. model dimensions 


Only Honeywell offers these time and money-saving features! 


* Completely flexible design—the same power head is 
used for all valve sizes. Choice of many porting arrangements. 
Reversible power head. 


® Long life—%” and %” models built to operate in excess of 
20 million cycles—'4” size in excess of 40 million cycles! 


® Maintenance-free. No preventive maintenance required 
up to 20 million cycles. No lubricator, no filter needed. 


® Fast response—high capacity— can becycled upto 1000 
CPM on and off cycles with 80% dumping into 12 cu. inches. 
One cycle takes only .00005 cfm. Fast sequencing—immediate 
response. 


© JIC Built to JIC standards, captive screws, chained cover, 
and fail-safe. Inoperative with cover removed. Manual operator. 


® Lowest power consumption of any valve available. 
Recognizes minimum electrical signal. One va. 


AuToMaTION—September 1960 





the most flexible 
valve of its kind! 


One power head adapts to all types and many sizes 
of machine tool valves... operates over 40 million 
cycles without preventive maintenance 


Fast response and long life of more than 40 
million cycles solve two of the biggest problems 
in press operations. 


Compare, and you'll find that here at last is a valve built to 
give service, rather than to be serviced. Compare, and you'll 
find this the most adaptable pneumatic valve ever designed 
for transfer line, punch press and welding machine operations. 


Never again will you have to disassemble pipes and fit- 
tings to change a valve. A change of manifolds permits either 
Yu", ¥%" or 2" valve sizes—makes it a 3-way or 4-way valve. 
Reverse the power head and you change it from a reverse to 
a direct-acting valve. Even the porting arrangements can 
be changed—bottom-side, side-bottom, and similar posi- 
tions. And because one power head is adaptable to all types 
and many sizes of valves, you can hold your stock of repair 
valves to a minimum. Coils are available to work directly 
from static switching circuits. 


th 
PI EERING THE FUTURE 
YEAR 


See us in Booth 269 Production Engineers Show, Sept. 6-16 
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Little or no maintenance or lubrication required 
makes this new valve ideal on transfer machines 
where dependability is important. 


Chamber coil is guaranteed not to burn out, 
even when subjected to prolonged stalled posi- 
tions as in welding operations. 


And consider these added advantages. You get fast re- 
sponse, high capacity, lowest power consumption—all at 
lowest cost, with little or no maintenance required. Ex- 
tremely rugged shockproof construction, oil- and moisture- 
proof seals, lightweight and compact size make this valve 
adaptable to almost any mounting location. All this, plus 
a durable oxidized finish which can be painted any color 
if a change is necessary. 


For long, trouble-free service and money-saving features, 
you'll find that no other valve compares with Honeywell's 
new V4032A, B & V4033A. For more details, call your 
local Honeywell office; or write: Minneapolis-Honeywell, 
Minneapolis 8, Minnesota, and ask for Form No. 95-2597. 


Honeywell 
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EDWIN L. WIEGAND COMPANY 


Circle 664 on 


Heat liquids 
eat the turn of a dial 


CHROMALOX 


ELECTRIC HEAT 


Fast, uniform, 
economical, safe 


Just drill and install 
threaded pipe coupling in 
tank, then screw in the 
Chromalox Immersion Heat- 
er. Built-in thermostat auto- 
matically maintains uniform 
temperature of water, oils, 
paraffin, wax, various solu- 
tions. Several styles avail- 
able, for different applica- 
tions. Elements sheathed in 
copper or steel. Standard 
ratings from 50° to 550°F., 
% to 1OKW, 120 or 240 
volts. Inside-tank extensions 
from 6%" to 48’. Available 
with explosion-resistant and 
moisture-resistant terminal 
box. Prices start under $20. 


For more details, call your 
Chromalox Sales-Engineer- 
ing Representative, or write 
us for Bulletin PD105, which 
contains specifications and 
prices. 


Call Your Chromalox Man for Heating Answers 


ALBANY, NY 
Hobart 
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lecular electronic products. “It is 
up to both the makers and users 
of these components to provide the 
necessary proof,” he added. 


SIX-STAND, 52-inch cold reduc- 
tion mill that will operate at speeds 
up to 6600 fpm has been ordered 
from Blaw-Knox Co. by U. S. Steel 
Corp. for use in a tin mill operated 
by its Tennessee Coal & Iron Div. 
in Fairfield, Ala. The installation 
will comprise U. S. Steel’s first six- 
stand cold reduction mill for use in 
tin plate manufacture. According 
to a company announcement, the 
order specifies a mill that will in- 
corporate automatic features beyond 
any that have been used before. 


New Division For 
Scientific Instruments 


ESTABLISHMENT of a Scientific 
Instruments Division for the manu- 
facture and marketing of scientific 
instruments for the chemical, bi- 
ological, and medical fields has been 
announced by Dr. D. L. Jaffe, presi- 
dent, Polarad Electronics Corp. 
Charles French has been appointed 
manager of the new division. He 


HYDRAULICALLY operated actuator 
automatically positions and retracts a 
continuous grinding gage in plunge- 
grinding operations. The actuator, an- 
nounced by Federal Products Corp., con 
sists of a ball bearing mount and a 
support arm working in conjunction with 
a single hydraulic cylinder and a cam 
actuated rod Unit carries the caliper 
to a position in front of the workpiece 
where, through cam action, the caliper 
is brought into gaging position. At the 
end of a measuring cycle, the action is 
reversed and the gage is returned to its 
rest position. The actuator can be 
operated by the grinder hydraulic sys- 
tem or it can be controlled by externa 
means 
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ENGINEERING 
ENDS TRAFFIC 


> 


~*~ 


if you are losing time-material-money because of... 
- Back-up on your production line 
- Unnecessary “manhandling" of material 
- Merchandise damaged neediessly 
- Pile-ups at your loading docks 
* Excessive personnel “stand-around" time 


... let Alvey’s experienced conveyor engineers look at your 
layout. They know how to coordinate related functions and 
break traffic-jams, permanently. 


Alvey will revise your present layout or start from scratch with 
you, on any size job. Call or write for free consultation. 


ALVEY ENGINEERING PAYS OFF-—for companies like... 
AC F-Wrigiey Esso Standard Oil Philip Morris 
A. E. Staley Mfg. Co. Firestone Royal McBee Corp. 


Anheuser-Busch Hiram Walker The Hoover Co. 
Armour & Co. Monsanto Chemical Whitehall Laboratories 


&e kh ae E 2 CONVEYOR MANUFACTURING CO. 


9297 OLIVE STREET ROAD, ST. LOUIS 32, MO. Branch Offices in Principal Cities 
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Model 53 


Model 72 
MILFORD 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ NORWALK, CALIFORNIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ HATBORO. PA 
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PRE-RECORDED tapes give spoken flow 
meter reports when this unit, developed 
by Marathon Pipe Line Co., subsidiary 
of Ohio Oil Co., is queried from a dial 
station. Called a digital to audio trans- 
lator accumulator (D.A.T.A.), device may 
be used with regular telephone facilities 
to transmit reports from remote pipe 
line points to a central office. Unit will 
be manufactured and distributed by 
Continental Technical Service Inc. 


previously was assistant to the presi- 
dent. 

Some of the instruments which 
will be manufactured include: A 
digital pH meter that will provide 
for discrete digit readings, eliminat- 
ing the need for interpolation and 
possible operator error; chemical 
test equipment such as a titrator 
which is capabie of performing all 
potentiometric and ampereometric 
titrations, and viscometers capable 
of measuring the molecular weights 
of polymers. 


PROBLEMS of: national scope in 
the field of automatic control will 
be discussed by a newly formed 
Associate Committee of the Na- 
tional Research Council in Canada. 
Chairman of the committee is Dr. 
J. Ham, professor of electrical en- 
gineering at the University of To- 
ronto. The committee will co- 
ordinate university, industrial, and 
government interests in control the- 
ory and practice, and recommend 
general areas for Canadian research 
in automatic control. 


SPOTLIGHTING PEOPLE 


Gordon W. Smithson named chief 
engineer at Pratt & Whitney Co. 
Inc. . . . E. Melvin Bellott appointed 
assistant manufacturing manager 
of the lamp division at Westing- 
house Electric Corp. . . . Ralph B. 
Nottingham promoted to assistant 
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Cleveland Speed Variator 


accurately controls paper web 
fed into Schriber Printing Press 


‘This new Rotary Offset Business Forms Press built by Schriber Press 
Company of Dayton, Ohio, was designed to provide printers with 
more hourly impressions—more daily output. 


Its new infeed web tension control drive gives absolute constant 
tension from mill roll through a Cleveland Speed Variator-driven 
metering cylinder to press. 


The Variator compensates for paper thickness—maintains constant 
surface speed of paper to the press—guarantees finished printing will 
always stay “in register’’. 

A modified Cleveland Speed Variator providing increased precision 
within a limited (+ 25% ) range was selected for this important func- 
tion. This was accomplished by changing the curve of Variator’s iris 
plate. Thus, this Variator allows exacting adjustment for paper ma- 
chine tension—holds that tension or can easily be changed to another 
speed setting. 

If your operations demand speed variation, be sure to get the com- 
plete “‘Cleveland Speed Variator Story’’. It’s all in free Bulletin K-200 
—write for your personal copy today. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 
3265 East 80th Street * Cleveland 4, Ohio 


1 E 


HOW IT WORKS 


Power is transmitted from 
input shaft to output shaft 
through alloy steel driving 
balis which are in pressure 
contact with discs attached 
to the two shafts. Relative 
speeds of the shafts are 
adjusted by changing the 
positioning of the axles on 
which the balls rotate (see 
cutaway view, left). 


) VARIATOR 
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New twists in programmed manipulation from General Mills 


BEAT THE HEAT! Mechanical Arm 
effects “cool” cost savings on hot castings 


Now there’s a way to free workers of drudgery, danger and 
boredom inherent in many industrial tasks ...andsave youmoney! 
Plumbing fixture manufacturing provides one example. 


Cast iron bathtubs are generally enameled by sprinkling 
powdered glass on the 1750° heated castings. It has required 
the skill of master enamelers... using age-old manual tech- 
niques. It’s mighty hard on men... and rejects are expensive. 
Today, a General Mills’ Mechanical Arm coupled with an 
analog controller can perform the five simultaneous motions for 
uniform application of the enamel finish. Initial instructions are 
recorded on a plastic chart by manual operation of the master 
console. Thereafter, electronic playback duplicates hand enam- 
eling tirelessly and without human error. 


‘General Mills’ Mechanical Arms possess a unique blend of 
gargantuan strength and watchmaker’s dexterity that’s ideal 
for hard-to-handle jobs. Controller flexibility permits low-cost 
change of instructions for inline production at other stations 
. .. or switch to manual remote control. 


Get the new booklet Automatic Handling for principles of 
programmed manipulation. Write: General Mills, Nuclear Equip- 
ment Dept., 419 North Fifth Street, Minneapolis 1, Minnesota. 


v4 Z . 
NUCLEAR EQUIPMENT DEPARTMENT 
a 


First in Remote Handling 


MECHANICAL ARMS 
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director of research at North Elec- 
tric Co. . William S. Aiken 
named director of engineering at 
Thompson-Ramo-Wooldridge Prod- 
ucts Co... . Dr. Van W. Bearinger 
appointed director of research and 
Dr. John N. Dempsey and Edward 
E. Rexer named assistant directors, 
all at Minneapolis-Honeywell Regu- 
lator Co. . . . Robert L. Solnick ap- 
pointed chief project engineer of 
sample handling systems, Scientific 
and Process Instruments Div., Beck- 
man Instruments Inc. . . . John P. 
Macri named manager of Custom 
Project Sales; T. R. McKee appoint- 
ed manager of Data Handling 
Equipment; J. Wesley Leas named 
manager of Data Communications 
and Custom Projects Dept.; Walde- 
mar Saeger appointed manager, 
Equipment Design, for the 601 Data 
Processing System; and Charles M. 
Lewis named manager of Industrial 
Computer Systems Dept., all in the 
Electronic Data Processing Div., 
Radio Corp. of America. . . . Lyle 
A. Jakus and James C. Evans ap- 
pointed senior scientists of the new- 
ly formed systems labcratory at 
Hughes Aircraft Co. . . . Richard E. 
Krengel elected vice president and 
a member of the Board of Directors 
at Ex-Cell-O Corp. of Canada, Ltd. 
. . . John G. Van Bosse named su- 
pervisor of electronic switching sys- 
tems design and development at Au- 
tomatic Electric Laboratories. . . . 
Milton Sanders elected assistant vice 


TAPERED TUBE imprinting machine de- 
veloped by Markem Machine Co. can 
mark plastic, metal, and glass objects 
at speeds up to 100 per minute 
Tapered objects up to 2%, inches in 
diameter are automatically fed from o 
curved chute magazine into the self 
contained printing mechanism, where im 
prints are applied. Flexibility of the 
machine allows for rapid type changing 
and adjustment for parts of different 
sizes. Inks are available with special 
drying characteristics and with resistance 
to handling, heat, and other environ 
mental conditions. 
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another day... @ ...another 


200,000 
corrugated 
boxes 


In an eight-hour shift, Hinde & Dauch’s Chicago plant (just one of seventeen) manu- 
factures as many as 200,000 standard regular slotted boxes. This volume capacity is 
important to H & D customers. It assures them of a virtually limitless supply, a highly 
reliable source of the boxes they need for sustained production. After all, isn’t this the 


kind of supplier support you'll be demanding during the competitive months to come? 
Hinde & Dauch Division 
West Virginia 
Pulp and Paper 


INDE & DAUCH DIVISION, WEST VIRGINIA PULP AND » SAI SKY, © « 17 PLANTS e 42 SALES OPFICES 
H & ION, VIRGINI ULP AND PAPER NDUSKY, OHI 17 42 
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RELAYS 


For your automation 
...computing... control 
circuit applications... 


“TELEPHONE QUALITY” 
at an ordinary price 


To meet your needs for preci- 
sion and durability in automa- 
tion, computing and control cir- 
cuitry, here is telephone quality 
at an ordinary price. 

The “BB” Series Relay ac- 
commodates up to 100 Form A 
spring combinations. It incor- 
porates such important advan- 
tages as twin contacts, knife- 
edge pivot and special frame- 
armature construction. Like all 
Stromberg-Carlson relays, it is 
built to operate under extreme 
ranges of temperature and hu- 
midity. Prompt delivery is avail- 
able on all orders. 

For details, in Atlanta call 
TRinity 5-7467; Chicago: STate 
2-4235; Kansas City: HArrison 
1-6618; Rochester: HUbbard 
2-2200; San Francisco: OXford 
7-3630. Or write to Telecommu- 
nication Industrial Sales, 111 
Carlson Rd., Rochester 3, N. Y. 


STROMBERG -CARLSON 


A OIVisSIion oF 


GENERAL. DYNAMICS 
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AUTOMATIC case sealing line accepts cases of different dimensions in random order, 
seals them, and discharges them to multiple conveyors according to height. Major units 
in line include a flap gluing and folding device and a rotary sealing press that main- 
tains compression on the tops and bottoms of cases to effect setting of glue. Sealing 
press can discharge cases to as many as five take-away conveyors. Line is a development 


of J. L. Ferguson Co. 


president—engineering, at Telereg- 
ister Corp. . . . H. J. Urbach ap- 
pointed director of engineering, and 
Ralph E. McKelvey promoted to 
assistant director of engineering, 
both at Timken Roller Bearing Co. 
. .. John H. Nason appointed man- 
ager of Commercial Development 
in the Research and Development 
Div., American Machine & Foundry 
Co. . . . Dr. Ralph P. Johnson 
named vice president, Electronics 
Div., Thompson Ramo Wooldridge 
Inc. . . . James E. Hagget named 
supervisor, Industrial Engineering 
Dept.; Marshall W. Greene ap- 
pointed supervisor, Manufacturing 
Control Dept., crushing plants; and 
Alan F. Howe named supervisor, 
Process Engineering Dept., crushing 
plants; all departments of Norton 
Co. . . . J. H. Powell appointed 
manager of a newly created Ma- 
terials Handling Dept., Chrysler 
Corp. 


SPOTLIGHTING PLANTS 


Litton Systems Inc. is the name of 
a new subsidiary recently formed 
by Litton Industries. The new 
company will engage in research, 
development, and production of de- 
fense equipment and systems activi- 
ties. . . . Bryant Computer Products 
a former division of Bryant Chuck- 
ing Grinder Co. has been made a 
full division of Ex-Cell-O Corp. 
. .. Eastman Mfg. Co. and Imperial 
Brass Mfg. Co. have approved in 
principle a proposal to merge the 
two companies. Terms of the 


merger will be submitted to share- 
holders of each company for final 
action. . . . Robertshaw-Fulton Con- 
trols Co. has announced expansion 
plans for its Grayson Controls Div. 
A new 10,000 sq ft wing will pro- 
vide additional engineering space 
for the design, development, and 
testing of new control devices for 
the gas appliance industry. 

Magnetics Inc. has announced the 
purchase of Kemco Corp., an indus- 
trial control panel manufacturer, 
which will become a subsidiary of 
Magnetics. . . . Sola Electric Co. 
has completed plans to move all 
operations from Chicago to suburb- 
an Elk Grove Village. The new 
plant will provide approximately 
200,000 sq ft of floor space... . 
Paratron Corp. is the name of a new 
company which will conduct re- 
search in the fields of reliability 
investigations, specification and 
standardization studies, and testing, 
inspection, and quality control. . . . 
Philco Corp., Lansdale Div., has es- 
tablished an Equipment Develop- 
ment and Manufacturing Opera- 
tions group. Function of the new 
group will be to design, develop, 
and market specialized fabrication 
equipment for use in industrial 
areas such as semiconductor manu- 
facture, tube manufacture, pharma- 
ceutical and biological processing 
and metals, chemicals, and foods 
processing. . . . DeVilbiss (Canada) 
Ltd. has occupied a new factory ad- 
dition at Barrie, Ont. This is the 
fourth expansion of the Canadian 
firm which produces atomizers, 
spray painting equipment, and air 
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compressor products. . . . Hill Acme 
Co. has purchased the entire prod- 
uct line of Kling Brothers Engineer- 
ing Works of Chicago. Combina- 
tion punch and shears, rotary 
shears, high speed friction saws, 
pyramid bending rolls, universal 
punches, angle bending rolls, and 
pinch plate rolls will be manufac- 
tured, distributed, and _ serviced 
from Hill’s Cleveland plant. 


MEETINGS AND EVENTS 


Sept. 6-16— 

The Machine Tool Exposition— 
1960. Sponsored by National Ma- 
chine Tool Builders’ Association to 
be held International Amp hi- 
theatre, Chicago. Additional in- 
formation available from associa- 
tion headquarters, 2139 Wisconsin 
Ave. N.W., Washington 7, D. C. 


Sept. 6-16— 

Production Engineering Show. 
Will be held Navy Pier, Chicago. 
More information available from 
Clapp & Poliak Inc., 341 Madison 
Ave., New York 17, N. Y. 


Sept. 7-9— 

Joint Automatic Control Confer- 
ence. Cosponsored by ASME, 
AIChE, AIEE, IRE, and ISA to be 
held at Massachusetts Institute of 


MINIATURE drill, designed by Milburn 
Machine Works, uses a high speed air 
turbine floated on air-oil bearings. The 
unit, which can be chucked in any stand- 
ard drill press, jig borer, miller, or lathe, 
permits drilling of holes from 0.032 
down to 0.00l-inch in diameter. The 
air turbine that provides the drive de- 
velops speeds of approximately 1000 rpm 
per psi of air pressure, and in typical 
operation runs at speeds from 3500 to 
120,000 rpm. Unit also incorporates 
pneumatic vertical feed that can be ad- 
justed to suit drill size. 
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Why Index 


Mechanically 


Important Features of Mechanical Transfer- 


® SHOCK FREE TRANSFER 


OF MASSIVE LOADS 


Made possible by cams designed and 
built to precise specifications to pro- 
vide a high speed index or transfer 
motion with controlled acceleration 
and deceleration. 


® ACCURACY OF INDEX 


No other means provides such a high 
degree of precision repeatability of 
index. Regardless of number of posi- 
tions accuracy is maintained. Transfer 
is never free—it is always contained 
by a tapered cam follower in the ta- 
pered cam path. 


MACHINERY 
DIVISION 


® SYNCHRONIZED 
TOOLING ACTUATION 


Continued motion of the index cam 
shaft provides the power and basic 
motion for tooling actuation with 
positive mechanical interlock. 


® INHERENT 
LOW MAINTENANCE 


Standard Tool indexing equipment is 
practically maintenance-free due to its 
extreme precision manufacture and 
its carefully balanced components. 
Tapered roller bearings used through- 
out provide long durable service. 


@ TECHNICAL BOOKLETS 


Fact-filled booklets showing indexing 
positions, tolerances, available dial 
and tooling plates, load ratings, di- 
mensions and other information are 
available without cost. Standard Tool 
engineers will be pleased to assist you 
in selecting the indexing unit best 
suited to your particular requirements. 


STANDARD TOOL & MANUFACTURING CO. 


700 SCHUYLER AVENUE 


LYNDHURST, NEW JERSEY 
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Tile being ground to a tolerance of \4,” in an overall length of 15%”. Two grinding heads staggered in same machine grind two ends 
in same pass. Due to planned oscillation, belt here is shown in lowest position of the cycle of the up and down movement on roll 


Tile production line showing automatic grinding machine equipped with LORIG-ALIGNER self-centering rolls have a toeing-in action from both 
LORIG-ALIGNER self-centering rolls to keep grinding belts perfectly aligned sides that keeps belt centered. Type 1 rolis were used on the sander 





This mark tells you a product is made of modern, dependable Steel. Hh 


Tile production boosted over 100% with belt grinders 
using LORIG-ALIGNER self-centering rolls 


The Arketex Ceramic Corporation, Brazil, Indiana, produces load-bearing architectural tiles to within 
fy” tolerance to the 1534” overall length. Both ends are ground or sized before glazing and firing. 


Mr. Ralph Weston, Vice President in charge of production, says, “Originally the production line 
required hand grinding and delivered 5 to 10 tiles a minute. This was too slow. Next, we installed two 
emery wheels facing each other across the production line. Output went up to 11 tiles per minute but 
this was still not enough to satisfy us. In our search for higher efficiency, we called in the Ryman 
Engineering Company of Pittsburgh, a licensee for LoRIG-ALIGNER rolls. They recommended installing 
two belt grinding machines so that both ends of the tile could be ground automatically at the same time.” 


In designing the belt grinding machine, Ryman Engineering used LoRIG-ALIGNER self-centering rolls 
to keep the belts in perfect alignment. Production jumped, labor costs were reduced. The savings 
are obvious. 


As a matter of fact, belt alignment was so perfect after installation of the LoRIG-ALIGNER rolls that 
it was possible to install an oscillating feature. In this way, the full grinding face of the belt could be 
utilized. Arketex was so pleased with the efficiency of this machine that they later so equipped two 
additional lines. Similar grinding equipment is now under study for other products. 


LORIG-ALIGNER self-centering rolls with their built-in centering action also have hundreds of applica- 
tions in industry where conveyor belts are used or where continuous sheets of material must be kept 
in positive alignment. Steel or rubber-covered rolls are both designed to supply this action. These are 
obtainable from licensees for LORIG-ALIGNER self-centering rolls whose names will be supplied on 


request. For more information, send the coupon. U8S and LORIG-ALIGNER are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & iron — Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


Mr. Ralph H. Weston, Vice President in charge of production at Arketex, 
compares rough, unfinished tile (top) with stack of accurately ground tiles. 


United States Stee! 
Room 6063, 525 William Penn Place 
Pittsburgh 30, Pa. 


Please send your booklet, “LORIG-ALIGNER Self-Centering Rolls” to: 
Name 

Title _ 

Company 

Address 


City __ Zone State 


(Please Print) 





Here you see 9 of 16 Toledos that guard quality at weighing points in tt 
Chemical Department of Parke, Davis & Company in Detroit 


and Laboratory Fan Scales do pre-batch weighing 


for final mixing and blending 


Tom Olatl- Mm -lile| 
if -dtt>l- Mot tila lal 11) 


then ingredients move on 


TOLEDO SCALES 
meet PARKE, DAVIS & COMPANY’S 


Critical Standards... 


Parke, Davis & Company brings to doctors and patients wonders in 


the world of medicine . 
human life . 
disease. It’s a 94-year tradition at 


. products that help extend the span of 
. . alleviate suffering . 


. and thwart sickness and 
Parke, Davis & Company to keep 


going forward — in research and in methods and equipment used in 


their laboratories. 


You'll see evidence of this 
company’s progress in the choice of 
modern Toledos for fast, accurate 
control at weighing points. Putting 
Toledos in these vital jobs of 
weight-control assures that right 
amounts of drugs and chemicals 
go into each carefully determined 
formula — every time! 


Let us show you how modern 
Toledos will fit your needs equally 
well — whatever your weighing 
problem. Write today for new 
Condensed Catalog 2001. 


TOLEDO SCALE, TOLEDO 12, OHIO 
Division of TOLEDO SCALE CORPORATION 
(Tetedo Scale Company of Canada, Ltd., Windsor, Ont.) 


F) 


TOLEDO 


Headquarters for Weighing Systems 


@ Toledo Mode! 2282 Suspended Platform 
Scale weighs drug materials going 
inte batches in the Crude Drug Milling 
Section of the Extract Department. 


Weight-printing Scales + Motor Truck Scales + 
Avtomatic Batch Controls + Bulk Weighers « Automatic 
Check Weighers + Electronic Load Cell Scales « 


Counting Scales + Mailing and Parcel Post Scales 
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NEON LAMP is a feature of a plug-in 
relay developed by Guwuardian Electric 
Mfg. Co. The lamp is connected across 
the coil terminals of the relay and lights 
when the coil is energized. If the lamp 
remains dark after energization is ap- 
plied, a circuit fault is indicated. Princi- 
pal advantage of this feature is that it 
performs the function of a circuit tester 


Technology, Cambridge, Mass. For 
further information write Wm. D. 
Archibald, Energy Control Co., 5 
Beekman St., New York 38, N. Y. 


Sept. 7-15— 

Coliseum Machinery Show. 
Scheduled for Coliseum, Chicago. 
Information is available from A. 
Byron Perkins & Associates, 2807 
Sunset Blvd., Los Angeles 26, Calif. 


Sept. 12-14— 

Joint Industry Fall Meetings. The 
Material Handling Institute Inc., 
Industrial Truck Association, Mono- 
rail Manufacturers Association, 
Rack Manufacturers’ Institute to 
meet at the Cavalier Club, Virginia 
Beach, Va. More information is 
available from Hanson & Shea Inc., 
One Gateway Center, Pittsburgh 
22, Pa. 


Sept. 12-15— 

Society of Automotive Engineers. 
National farm, construction, and in- 
dustrial machinery meeting, pro- 
duction forum, and engineering dis- 
play to be held Milwaukee Audi- 
torium, Milwaukee, Wis. Details 
are available from society headquar- 
ters, 485 Lexington Ave., New York 
17, N. Y. 


Sept. 13-15— 

American Chemical Society. 
Chemical Exposition USA sched- 
uled for Statler Hilton Hotel in 
New York in conjunction with 
138th National Meeting of Ameri- 
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Louden Automation in Handling 


here pays for itself 
every eight months 


As labor saving, cost saving and 
time saving become more and more 
important, automation and unat- 
tended operation gain equally in 
importance. Now, your materials 
handling can be automatic and 
completely unattended with a 
Louden Selectomatic-Automatic 
Dispatch System... further indi- 
cation of Louden’s ability to turn 
the many advantages of overhead 
handling to your greatest benefit. 

The installation shown here is in 
the Johnson Motors, Waukegan, 
Illinois, outboard motor plant. Its 
function is to carry aluminum parts 
through a Lyfaniting (anti-corro- 
sion) process. The moment its 
basket is loaded by one man and 
the button pushed, the Louden unit 
carries on by itself, dipping the 
basket contents into four tanks, one 
after another, for stipulated periods 


» 
} 


New! Louden Shok-Pruf Electrification 
for all monorail and crane installations. 
Hazards of open conductor bars now com- 
pletely overcome by this exclusive Louden 
engineering development. Write for full 
details of this safe conductor system. 
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of time, and then delivering its load 
to a second man who unloads it. 
The Selectomatic-Automatic Dis- 
patch System replaces a hand- 
operated monorail system and ac- 
complishes in one shift what it used 
to take 3 shifts to do. On an initial 
investment of only $16,000, this user 
is saving in excess of $25,000 a year. 

The Louden Selectomatic-Auto- 
matic Dispatch is the guaranteed 
product of the pioneers and oldest 
company in the field of specialized 
monorail handling. When you have 
a materials handling problem or any 
plant problem involving lifting and 
transporting loads, call ona Louden 
engineering representative for sug- 
gestions. This will cost you noth- 
ing, but may well prove to be the 
most profitable action you have 
ever taken. 


THE LOUDEN MACHINERY COMPANY 
906 Broadway, Fairfield, lowa 


A Subsidiary of Mechanical Handling Systems inc 


UNLOADING 
POSITION 


LoaBine 
POSITION 


NEW. . .52 pages of illustrated ap- 
plications . . . industry by industry. 
Get the latest and most complete 
information on planning and equip- 
ment selection for the best in mod- 
ern materials handling. Write today 
for your copy “COST-CUTTING 
WITH MONORAIL AND CRANES.” 


MONORAIL & CRANES 
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SINCE 1867..THE FIRST NAME IN MATERIALS HANDLING 
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STOP GUESSING 


+ 
CAT. NO. 210 Shows correct 
choice of Manually Controlled 4-Way 
Hydraulic Valves 


Publishes The Facts So You 

Can Predict Accurately Pressure 

Drop In 4-Way and Pressure Controlled 
Hydraulic Valves! 


Select your valves on facts, not 
guesses! The flow versus pressure drop 
curves shown in the catalogs above are 
based on actual tests. The curves make it 


ee ee 


CAT. NO. 230 Shows correct 
ice of Pressure Controlled 
Hydraulic Valves 


possible to determine system efficiency and 
operating costs before you operate the 
circuit. Rivett’s lower pressure drop means 
a lower cost to actually run your hydraulic 
systems. Before you specify the components 
for your next system, get the facts! Ask 
your Rivett dealer, or write for Rivett 
Catalogs 210, 230, 250 and 261 now. 


[yiisn 


Furnishes Complete Line of Hydraulic Valves — Over 400 Standard Models — 
1500, 2000, 3000 P.S.I.—Sub-Plate and Pipe Mounted—'%” to 142” Sizes—3 G.P.M. to 130 G.P.M. 


BS § 


irises nas, 
: 4" to 1%". 
Soe Gen 988, 


> 
o 


¢ 
RIVETT, Dept. AU-9, Brighton 35, Boston, Mass. 
furnishes a complete power package 


AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member — National Fluid Power Association 
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can Chemical Society. More in- 
formation available from ACS of- 
fice, 1155 Sixteenth St. N.W., 
Washington 6, D. C. 


Sept. 14-15— 

Industrial Electronic Test Equip- 
ment Symposium. Sponsored joint- 
ly by the Office of the Director of 
Defense Research and Engineering 
and the Department of the Army, 
U. S. Army Signal Research and 
Development Agency. To be held 
at the Museum of Science and In- 
dustry, Chicago. Details available 
from Stanley I. Cohn, Armour Re- 
search Foundation, 35 West 33rd 
St., Chicago 16, Ill. 


Sept. 15-16— 

Engineering Management Con- 
ference. Sponsored by ASME, 
ASCE, AIME, AIEE, AIChE, IRE, 
AITE, and EIC. To be held at Ho- 
tel Morrison, Chicago. Additional 
information available from ASME 
headquarters, 29 W. 39th St., New 
York 18, N. Y. 


Sept. 18-21— 

Packaging Machinery Manufac- 
turers Institute. Annual meeting to 
be held at Otsego Ski Club, Gay- 
lord, Mich. Details are available 
from PMMI headquarters, 60 East 
42nd St., New York 17, N. Y. 


Sept. 21-22— 

Industrial Electronics Symposi- 
um. Ninth annual national meet- 
ing co-sponsored by Institute of 
Radio Engineers and the American 


TRANSFER UNIT for presses with rela- 
tively short strokes employs a single 
cylinder to actuate pickup fingers and 
advance workpieces through the press. 
Hydraulically or pneumatically operated 
device, developed by Livernois Engi- 
neering Co., employs a gear and rack 
principle for positive operation. Unit is 
protected against damage from mis-hits, 
and is available in a range of sizes. 
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At the new Day & Night Mfg. Co. plant... 
Binks automatic spray system 
cuts cost...improves quality 


Special automatic spray unit designed to give uniform coating to interior of water heater 
shells at Day & Night Mfg. Co., a division of Carrier Corporation, La Puente, California. 


Installation of a Binks auto- 
matic spray system for apply- 
ing porcelain enamel to water 
heater shells and flues has re- 
sulted in big savings for the 
Day & Night Mfg. Co., a di- 
vision of the Carrier Corpora- 
tion at La Puente, Calif. 

The first unit of this expand- 
able system spray finishes a 
daily volume that would re- 
quire five times the number of 
operators and spray booths if 
done manually. A monitor at a 
control panel guides the entire 
operation. Fatigue is elimi- 
nated, coordination of spray 
guns and heater movement is 


precise, and the coating is far 
more uniform than by any 
other method. 


Free planning service 


If you would like to know ways 
to increase production or reduce 
costs in your finishing depart- 
ment, Binks engineers will sur- 
vey your present setup and give 
you their recommendations 
without obligation. These men 
are specialists and have solved 
problems in thousands of 
plants making everything from 
golf balls to missiles. Chances 
are they have answers to the 
very problems you now face. 


Ask about our spray painting school 
Open to all...NO TUITION ...covers all phases 


Ta A 


EVERYTHING / 


Binks Manufacturing Company 


NATIONWIDE 
SERVICE 


3132-40 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED CJ DIRECTORY 
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New contact reliability. Parallel bifur- 
cated contacts, which allow four cur- 
rent paths instead of one, provide 
infinitely greater circuit reliability .. . 
liberally designed so any current path 
carries full relay rating. 


oh) 


At last! “Mechanical memory” latch 
as reliable as the relay itself! No ad- 
justment ever needed. Add latch at 
any time. 


New simplified design! Cutaway view 
shows basic simplicity. Coil vacuum 
impregnated to resist damage from 
humidity, vibration, electrical stress. 
Terminals can be screw or spade type. 





Space savingest relay 
you've ever seen: New 
Cutler-Hammer Compact 300° 


Versatile 300 V. control relay is so reliable it’s permanently sealed! 


Here is the best answer yet to the need for 
an extremely reliable, small-size 300 V. 
industrial relay—the new Cutler-Hammer 
“Compact 300.” 

Every detail known that affects relay 
reliability has been improved in the ““Com- 
pact 300.”” Bifurcated contacts which make 
possible four current paths rather than one, 
add millions of operations to the “Compact 
300’s”’ electrical reliability. 

In fact, we’re so confident of its electro- 
mechanical reliability, we permanently en- 
close the ‘““Compact 300.” And, if it should 
be damaged by a fault current, you throw it 
away and replace it with a new one. Its low 
price makes this an economical, practical 
maintenance procedure. 

Now think of the space you can save 
with the ‘““Compact 300.” It controls up to 


WHAT’S NEW? ASK.. 


eight circuits in panel space only 2” wide 
by 234” high. 2, 3, 4, 6 and 8 poles with any 
combination of N.O. or N.C. contacts are 
available, of course. 


At any time, you can add “mechanical 
memory” latch with a life equal to the life 
of the relay. No adjustments are ever 
necessary. It’s another exclusive! Better get 
full details on the new “Compact 300” 
now. Send for Pub. ED-L079-S283. 


What's new at Cutler-Hammer? 
New, better products, like the 300 V. relay 
are coming steadily from our new, expanded 
plant facilities. We’re ready now to hel 

you take care of the great industrial aaa 
of the future. If you are planning ahead 
and need electrical control assistance, con- 
tact the nearest Cutler-Hammer sales office. 


CUTLER-HAMMER 


inc., Milwaukee, Wisconsin + Division: Airborne Instruments Laboratory » Subsidiary: Cutler- 


Cutler-Hammer | 
Hammer International, C. A. 


Associates: Canadian Cutler-Hammer, Ltd.; Cutler-+Hammer Mexicana, S. A. 
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MAINTAINING perfect piston rod alignment 
on thrust and return strokes is an engineer- 
ing advantage of all O-M Air and Hydraulic | 
Cylinders. But this is not the only reason 
why Design Engineers specify these com- 
ponents. For example, O-M Cylinders are all | 
steel with bronze bearings ... are cushioned 
to relieve piston shock . . . make full-power | 
starts, and the length of each stroke can be | 
held to the tolerance desired. In addition, | 
O-M Cylinders can be mounted to deliver | 
maximum performance in a horizontal, ver- | 
tical or inclined position, and ports oriented 
to a convenient location. 

These and many other advantages of O-M 
Cylinders are covered in our 1960 Bulletins 
with construction and dimensional details, | 
engineering drawings, capacity chart and 
mounting data. For your copies, MAIL 
COUPON TODAY. 


Bulletin 101A— Internal Key Tie-Rodless- 
Type Cylinders. Air 150 psi; Hydraulic up 
to 1500 psi. 

Bulletin 105A—improved Tie-Rod (Heavy 
Duty) Cylinders. Hydraulic 2000 psi; 3000 
psi non-shock. 

Bulletin 107—Automation (Heavy Duty) 
Air Cylinder for 200 psi operation. 
Bulletin 108—Automation (Heavy Duty) 
Hydraulic Cylinder—for 1000 psi operation. 


| 
BULLETIN 106A | 
| 
| 
| 


All O-M Cylinders are available in 1%" to 8” bores 
wilh standard or heavy-duty rods. Complete line of | 





mounts and interchangeable parts. Immediate deliy- 
ery on most sizes. MAIL COUPON TODAY 


er ee ee 


| ORTMAN-MILLER MACHINE company ! 
25 143rd Street, Hammond, Indiana | 
Send Bulletins 
Have representative [7] 101A [] 107 


" 
m (1) 105A =) 108 


Position__ 





__Zone___ Stote__ 


FLEXIBLE loader developed by Power-Curve Conveyor Co. enables one man to stack up to 
500 bagged products on pallets in 30 minutes. In operation, pushbuttons control bag travel 
and direction, stacking height on pallets, and movement of the loader into and out of ve 
hicles. An automatic gluing attachment may be used to improve the resistance of the load 
against shifting during transit. In loading a vehicle such as a box car or truck, two methods 
may be used. Pallets may be lined up against the walls of the vehicle and laid flat as load 
ing progresses, or the pallets may be preplaced as in the illustration and the loader moved 
over the pallets to the proper positions. Any desired pattern of palletizing is possible with 


the device 


Institute of Electrical Engineers to 
be held at the Manger Hotel, Cleve- 
land. More details from J. V. 
Werme, Bailey Meter Co., 29801 
Euclid Ave., Wickliffe, Lake Co., 
Ohio. 


Sept. 21-23— 

American Management Associa- 
tion. Orientation seminar on or- 
ganization and management of the 
manufacturing engineering function 
to be held La Salle Hotel, Chicago. 
Further details available from 
AMA, 1515 Broadway, New York 
36, N. Y. 


Sept. 25-28— 

American Institute of Chemical 
Engineers. National meeting to be 
held Mayo Hotel, Tulsa, Okla. 
More information available from 
AIChE headquarters, 29 West 45th 
St., New York 36, N. Y. 


Sept. 26-30— 

Instrument Society of America. 
Fifteenth annual meeting and auto- 
mation conference and exhibit, to 
be held at New York Coliseum, 
New York City. Additional infor- 
mation from ISA headquarters, 313 
Sixth Ave., Pittsburgh 22, Pa. 


Sept. 27-30— 
Association of Iron & Steel En- 
gineers. Exposition and convention 


will be held at Cleveland Auditori- 
um, Cleveland. More information 
from AISE headquarters, 1010 Em- 
pire Bldg., Pittsburgh 22, Pa. 


Oct. 3-7— 

Southern Textile Exposition. To 
be held Textile Hall, Greenville, 
S. C. Additional information avail- 
able from H. H. Lesesne, P. O. Box 
1970, Columbia, S. C. 


Oct. 5-6— 

Electronic Industries Association. 
Second conference on value engi- 
neering has been rescheduled for 
Disneyland Hotel, Anaheim, Calif. 
More details available from EIA, 
Engineering Dept., 11 West 42nd 
St., New York 36, N. Y. 


“Relief valves? Never use em!” 
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Rime la! 


YODER 
ROTARY 
SLITTERS 


If your slitting requirements call for 
coil widths from 12” to 60”, in gauges 
from .015” to .250”, the economy of 
purchasing Yoder Slitting Machinery 
can be yours. Operating a Yoder Slitting 
Line only one eight-hour shift per week, 
for example, could easily produce 35 
tons of slit strands per week... or 1,820 
tons every 52 weeks. At a slitting cost 
saving of only ¥2¢ per pound, the annual 


tr my savings would amount to $18,200. 
Parad hed a a "iii 


Additional savings can be realized 
through lowered inventory of mill-width 
coils—less waiting for delivery of 
special slit widths. Also, customer 
satisfaction will increase as you 
achieve faster completion and delivery 
of finished products. 


At your request a Yoder sales engineer 
will study your plant operation to deter- 
mine what equipment would most 
economically...and profitably... 
serve you, whether it be standard com- 
ponents or a completely specialized 
and engineered line. 


Send for this illus- 
trated text on slitting 
operations and equip- 
ment. It describes 
methods, time studies, 
operating cycles, ma- 
terial handling, and 
gives full specifications. 


THE YODER COMPANY 


5526 Walworth Ave. « Cleveland 2, Ohic 


Pa eoh a oid ie 


ROTARY SLITTING LINES 


PIPE AND TUBE MILLS (ferrous or non-ferrous) 
COLD ROLL FORMING MACHINES eels ae Ll 
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Have a 
UAC ACC TIT! 


Bye 


a 


Detrex Engineers Have Been Coming Up 
With “Cost Saving” Answers for 30 Years 


Every metal cleaning operation has its own particular 
problems—but they're seldom new to the Detrex 
engineer. With 30 years of experience, he can produce 


the right formula to insure maximum productivity and Depend on DETREX for 
“ J Every Metal Cleaning 
economy in your operation. and Processing Need 


© PERM-A-CLOR NA 
(Trichlorethylene) 

* Solvent Degreasers 

® Ultrasonic Equipment 

© Industrial Washer 

‘ © Phosphate Coating Compounds 

needed, the space and manpower required—every © PAINTBOND Compounds 
© Aluminum Treating Compounds 

factor that bears on the problem. ® Alkali and i ere 
© Rustproofing Materials . 

‘ ; ‘ © Extrusion and Drawing Compounds 
When he gives you his recommendation, you can depend ® Spray Booth jeunes , 


He will analyze your product, the type of soil to 


be removed, the proper equipment and cleaning agent 


upon it to make sense—and save dollars. And when 
you put his recommendation into practice, you can depend 
upon Detrex to follow through with the finest service 


in the business. 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. A-960, Detroit 32, Michigan ee 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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f detroit dateline 


Dry-leak testing equipment is used by GM to check diecast aluminum transmission 


cases at the end of machining lines at Detroit Transmission Division. 


Three test 


stations each apply three tests to cases for 1961 model Hydra-Matic transmis- 


sions. 


Equipment was made by Cen-Tec Div., Centri-Spray Corp. 


Machine uses 


walking beam transfer mechanism to handle cases through the equipment. Full 


load is 34 cases. 
cases have passed through. 


lf input of cases stops, test unit will continue to cycle until all 


Finding the Leakers 


“SIX MEN in a boat and the oars 
began to leak,” is one of those old 
smart sayings of children that’s 
bound to get a laugh every time. 
But when there’s a leak suspected in 
the team effort at the leadership 
level, that’s no laughing matter. 
The populace has come to expect 
the captain of the ship to be of im- 
peccable character. 

Sometimes the citizenry is woe- 
fully disappointed and the result of 
such sad news sets the organiza- 
tion image back a couple of notches. 
The climb up the ladder of leader- 
ship is best considered as one in 
which merit and achievement beget 
respect, and vice versa. 

When certain labor leaders are 
shown to be suspicious financial 
characters the whole of organized 
labor suffers the loss of considerable 
face, and the rank-and-file who 
have honestly supported such leader- 
ship feel filched in more ways than 
one. Trouble sometimes seems to 
run in the family and some organi- 
zations get more than a fair share. 
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Troubled Waters 

Chrysler has suffered from an 
over-abundance of woes. Untimely 
styling, sagged sales, and labor strife 
have been big obstacles. Yet the 
loyal employee who sees an upturn 
in these areas is pleased to believe 
that alert management is steering 
toward less troubled waters. Then 
comes another blow: Manage- 
ment action that seems to confirm 
a stockholder’s accusation that all 
is not shipshape topside, and that 
some leaks in the profit hull are 
draining into the pockets of the 
brass. 


What Is Propriety? 

Widespread investigations that re- 
sult from suspicions of skullduggery 
usually lead to reassessment of 
ethical standards. To what extent 
is it proper for an employee of one 
company to participate in the af- 
fairs of another company? Do dif- 
ferent rules apply if the other com- 
pany is a supplier, a customer, a 
competitor, or unrelated? Would it 


By JAMES C. KEEBLER Managing Editor 


matter what degree of participation 
was involved; stockholder, direc- 
tor, officer, salaried employee, or 
relative? Must such participation be 
common knowledge, or may it be 
secret? Do different codes apply in 
different industries, companies, or 
departments? 

These and many other questions 
may need clarification if an em- 
ployee is to feel free to act and yet 
feel secure that he is within the 
bounds of propriety. One must be 
able to recognize what constitutes 
shallow ethical waters if he wishes 
to minimize the risk of going 
aground. 

Defining the rules and finding the 
leakers is a responsibility of man- 
agement, and all employees have an 
interest in such matters. Other 
types of profit leaks are the direct 
responsibility of various depart- 
ments. 


Need Checking 


Manufacturing engineers must 
come up with cost-saving processes 
for it is their responsibility to keep 
manufacturing costs to a minimum. 
This must not be done at the ex- 
pense of product quality. The use 
of automated production equipment 
makes a need for automated check- 
ing equipment. 

Decisions as to where in the proc- 
ess to have inspection operations 
and how completely to check the 
workpiece at these stations must be 
made by the manufacturing engi- 
neer on the basis of his knowledge 
of the inherent capabilities of the 
various equipments involved and of 
the stakes and odds in the gamble to 
omit checking. 

In acting as a control function, 
inspection facilities may provide the 
necessary measurement to facilitate 
setup and adjustment of operating 
equipment, or may be used to de- 
tect and signal malfunction. In 
the latter case, planning is aided 
by an ability to predict where 
trouble is likely to occur. Some feel 
that the whole subject is best 
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handled by personnel who are gen- 
erally suspicious by nature. Those 
who are optimistic generally under- 
plan for inspection stations. 


Checking the Checker 

Yet the overcautious approach 
can be costly. The old chief drafts- 
man’s answer for his dilemmas was: 
“Vhat vee need iss more sheckers 
to sheck da sheckers!” This philos- 
ophy can be applied to gaging op- 
erations and result in some ex- 
tensive equipment requirements. 

If the gage shows the workpiece 
is defective there is always a chance 
that the gage may have gone de- 
fective, and the reading be false. 
It may be advantageous to have 
checking circuits to check the check- 
ing circuits. The problem is where 
to call a halt. 


Leak Testing 

Checking castings for leaks is a 
good illustrative case, to show some 
of the problems that can be en- 
countered. 

If castings are checked before 
machining, the ones that leak then 
can be sorted out and the expense 
of machining those defective parts 
can be avoided. However, ma- 
chining may uncover further de- 


fects. The only safe way to be sure 
that no leakers are assembled into 


the product is to check them after 
all machining is done. To detect 
damage that may occur during as- 
sembly (or faulty assembly) a leak 
test of the assembled mechanism 
may be in order. Yet if all previous 
leak testing is omitted, expensive dis- 
assembly and repair may be re- 
quired because of defects that could 
have been detected earlier in the 
process. 

The manufacturing engineer must 
decide how often and at what op- 
erations in the process to check for 
leaks. Factors that influence that 
decision include the costs incurred 
at the various steps of the process, 
the cost of inspection equipment, and 
the operating cost of such equip- 
ment. 

Corollary to the process consider- 
ations are the equipment design 
specifications. One of the newer 
techniques is dry-leak testing. This 
method uses differential pressure 
sensing cells to detect leakage and 
is intended to replace the method 
of pressurizing a sealed chamber 
with air, dunking the workpiece, 
and watching for bubbles. The 
dry-leak technique can be applied 
with either vacuum or pressure in 
the chamber being tested. The test 
specifications are usually correlated 
with the product designer, so that 
meaningful procedures and_ limits 


View of an open station on test stand at Detroit Transmission Division. Hydra- 
Matic transmission case is seen in position with sealing clamps drawn back. At this 
part of the cycle, hydraulically actuated mechanisms move in to close off all the 
openings in the case. Air is exhausted from the main cavity to establish test condi- 
tion of 29 inches of vacuum. At the same time air pressure is applied to the accu- 
mulator bores (20 psi) and to the accumulator pressure passages (40 psi). If leak- 
age occurs in any of these isolated chambers, a differential pressure sensing cell 
for that cavity will have a pressure change with respect to its reference cavity, and 
a transducer will initiate an electrical signal controlling an ink marking device. 
Test cycle takes approximately 45 seconds. 
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can be established for the test. 


Automated Leak Testing 

In the equipment pictured here- 
with leakage is determined by dif- 
ferential pressure sensing cells with 
two cavities. One serves as a re- 
ference cell. Connections from the 
other cavity are applied directly to 
the sealed workpiece. When pres- 
sure drops, a transducer triggers 
an electrical impulse which auto- 
matically actuates control panel 
lights and an ink marking device. 
Presence or absence of ink marks 
on workpieces emerging from the 
machine enable operator receiving 
parts at the outlet of the machine 
to sort out the leakers. 

The control panel contains a 
counter that can be set for any 
given number of rejects. If that 
number is exceeded by consecutive 
rejections in a given station, an 
indicator lights, and that station is 
cut out of the system to be checked 
for equipment failure. Each test 
station can be manually checked 
against itself to see if the leak is in 
the air system or in the test chamber 
sealing mechanism. 

Finding the leakers is a chal- 
lenging problem whether it be profit 
leaks searched by top management 
or casting leaks detected by auto- 
mated equipment. 


End view of closed test station with 
transmission case sealed off. Each sta- 
tion is like a separate machine with its 
own electrical panel and control sys 
tems, so one might be shut down while 
the othérs continue to operate. Sepa- 
rate hydraulic systems for each station 
are interconnected so that if one pump 
goes down the other two can keep the 
entire system operating. 
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NEW MACHINE TOOL RELAY 
cuts panel space 





Actual size photo of machine tool panel 
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new machine tool relay 
cuts panel space 50%. 
reduces installed cost over 20% 










Westinghous Ld 


TYPE BF CONTROL RELAY 





TYPE BF CONTROL RELAY 
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ACTUAL SIZE 


Machine tool ia Fe hae 
rated 6 amps, 300 
volts a-c, from 2 to 8 





polesin 2 basic frames 
Relays can be butted 
against each other to 
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Here’s the new Westinghouse relay that cuts the control panel space requirements as 
much as 50%. Specifically designed for use on automated machine tools, this relay is 
smaller than any other similar unit available. Relays can be butted against each other 
in banks. What's more, both 4 and 8 pole frames have the same mounting dimensions, 
occupy the same panel area, and can be mounted adjacent to each other without addi- 
tional electrical clearances. # Wiring a panel is easier, too. Relay terminals are all readily 
front accessible. Each of these clamp type connections has a wire stop . . . installation 
is faster and costs less. You actually save more than 20% over outdated relays. # This 
new relay has load rating of 6 amps, 300 volts a-c—found by experience to be ideal for 
most of the machine tools now being designed. # Want more information? Contact your 
nearest Westinghouse representative or write: Westinghouse Electric Corporation, 
Standard Control Division, Beaver, Pa. Remember: You can be sure if it's Westinghouse. 


See this relay in action on machine tools at the Production Engineering Show in Chicago—September 6 through 16. 


Clamp type terminals are front 
accessible and will accept 414 
to #18 stranded wire 
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Longer Life! Superior Dependability! 


THE ALLEN-BRADLEY 
LINE of BULLETIN 700 
fee) RELAYS IS COMPLETE! 


- Ea THESE IMPROVEMENTS 
ARE IMPORTANT! 


eA >? These improved Bulletin 700 Type B 
6 y) and Type BX relays are establishing 
new standards for relay life and re- 
ie liability. New design increases me- 
chanical life by at least 5 times...a 
new contact motion insures at least 10 
times greater electrical reliability. 
Double break, silver contacts never 
need maintenance, and the new molded 
shown with 2 N.O. and 2 N.C. con- coil is impervious to the most severe 
tacts. Made with up to 8 poles in atmospheric conditions. 
various arrangements. s y, These new A-B relays—with their 
extra millions of trouble free operations 
at no increase in price—are a bargain 
p in the relay field. Write for complete 
TYPE BX universal relay shown details, today. 
with 4 poles having both N.O. and : 


N.C. contacts. Additional contacts on 
the 6 and 8 pole relays are N.O. only. 


\ 


TYPE B general purpose relay 


ENCLOSURES 
TYPE BR EButletir 700 ee Soutact reiay 


shown with four poles. Made-with us to 3i< » 2128 inline 


“family” resemblance of 
these enclosures. 


NEMA Type 1 for general 
purpose applications with 


wrap-around cover for. 


ready accessibility. It has a 
“quality” appearance. 


NEMA Type 4 enclosure 
for applications that require 
a watertight and weather- 
proof seal. 


NEMA Type 7 enclosure 
for NEC Class 1, Group D 
hazardous gas locations. 


OR eee hme emits lela mets 
changing centacts from N.O. to N.C 
or vice versa) —it takes only 60 seconds! 

A four pole unit provides any of the 
contact combinations otherwise avail- 
able only with five relays of the fixed 
contact type. You can reduce your relay 
inventories In tests, this relay has 
proved it will provide many millions of 
troukle free. operations. Double break, 
AMS eee tase hao aaa ala se 
Also, eech reley can have on? or two 
complete end full ra ed contacts added 
to its hese—in the field —without in- 
creasing space requirements. If you 
don't know about the Type BR relay, 
let's get acquainted. 


ALLEN-BRADLEY fF goror 


Member of NEMA CON TROL 


Allen-Bradley Co., 1339 S. First St., Milwaukee 4, Wis. + In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 
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western trends 


CHECK sorters installed in the First National Bank of Arizona process checks 
at a rate of 750 per minute by reading coded data printed with magnetic 
ink. Unit in right foreground prints bank statements at rate of 900 lines per 


minute. 


This equipment is part of a recently installed computer-controlled 


data processing system which was developed by the Computer Dept., Gen- 


eral Electric Co. 


Within the next five years banks all over the country 


will have to install similar equipment to process an expected volume of 


22 billion checks per year. 


Controlling the 


TWICE a month some of us sit 
down at our desks at home and 
tackle the problem of allocating a 
portion of the incoming paycheck 
to pay the current bills. In the 
course of this financial juggling, we 
write ten or more checks, place 
them in envelopes, and let Uncle 
Sam deliver them to our favored 
creditors. With a sigh of relief, we 
are happy to be finished with this 
chore for another two weeks, 

In a similar manner, millions of 
other people all over the country 
add their contributions to a grow- 
ing tide of checks that must be 
processed by about 14,000 banks in 
the United States. When the 
checks of the business world are 
added to this tide, they add up to 
a flood of about 12 billion checks 
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Flood 


per year. If this figure doesn’t im- 
press you, then consider that in the 
next five years this small flood of 
12 billion checks will grow to a 
whopping 22 billion checks per 
year. 

Handling this volume of checks 
adds up to a big headache for the 
banks of the country, especially 
since most operations have been 
manually performed up to now. For 
example, a branch bank may 
handle up to 22,000 checks per 
day and require approximately 30 
to 35 hours just to manually sort 
this volume. Large metropolitan 
banks may handle as many as 500,- 
000 to a million checks a day, and 
it’s almost impossible to handle this 
volume efficiently by manual meth- 


ods. 


However, the American Bankers 
Association and the manufacturers 
of business machines have not been 
sitting back twiddling their thumbs 
as more people have been writing 
more checks. Instead, they have 
faced the situation squarely and 
have turned to automated data 
processing as the only answer to 
their problem. The key to their 
solution is Magnetic Ink Character 
Recognition (MICR) which has 
been approved by the ABA as a 
standard for automatic check proc- 
essing. 

MICR opened the door to more 
than just check sorting. It provid- 
ed the means of converting all bank 
bookkeeping from a manual to an 
electronically controlled system. Al- 
though primarily developed as a 
data processing technique for banks, 
MICR is gradually spreading to 
handle data processing tasks for 
other types of commercial enter- 
prises. One of these days, it could 
become the basis for fast and ac- 
curate data handling between the 
production line and front office. 

One of the most recent banks to 
convert to MICR electronic data 
processing is the First National 
Bank of Arizona in Phoenix, Ariz. 
This bank is the second one in the 
nation to switch to a computer-con- 
trolled electronic data processing 
system using the MICR technique. 
First honors go to the Bank of 
America in California which began 
operation of a similar system ten 
months ago. 

In preparation for the switch- 
over, customers of the First Nation- 
al Bank were issued personal checks 
and deposit slips with their account 
number, bank branch, and other ac- 
counting information imprinted 
across the lower edge in magnetic 
ink. The ABA approved magnetic 
ink characters are readable both by 
eye and by machine. When a cus- 
tomer writes a check, he does it in 
the same manner as he formerly 
did under a manual accounting sys- 
tem. However, when the check 
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S 
Standard 


how to 
cut costs 
with 


conveyors 


Products at Ebco stay on con- 
veyors until packaged and 
sent to shipping. 


Ebco Manufacturing Company 
— employing 275 people to pro- 
duce water coolers, beverage dis- 
pensers and dehumidifiers — has 
realized substantial savings by 
completely conveyorizing their 
operations. Ebco engineers plan- 
ned for an orderly conveyor sys- 
tem when developing plant layout 
and building design; consequent- 
ly conveyor system costs were 
kept “low” and resulting efficien- 
cy is “excellent.” 

Similarly, it will pay you to 
take another close look at your 
present conveyor system. Stand- 
ard specialists will be pleased 
to help you make evaluations. . . 
recommend the proper equip- 
ment and its application to meet 
your specific needs. 

STANDARD CONVEYOR 
COMPANY, North St. Paul 9, 
Minnesota. Sales and Service in 
Principal Cities. 


For details on Standard 
Conveyors of all types, 
contact the Standard rep- 
resentative listed in your 
classified phone book or 
write direct. Ask for Bul- 
letin EE-9. 


| vl Se cl Me a ai aca 


Standard limit-switch-controlled Automatic 
Reciprocator is one of two used to form 200-ft. 
overhead detour of dehumidifier assembly line. 


“COMPLETE CONVEYORIZING”’ 


. What it did in a smaller plant 


wer are 


Gravity roller conveyors like this, used for 
Ebco's assembly lines, are inexpensive, easy to 
set up, and economical to maintain. 


GRAVITY & POWER 
CONVEYORS 
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reaches the bank, the precision and 
speed of electronic data processing 
takes over. 

First, since the check arrives at 
the bank mixed with checks from 
other banks, it is run through a 
sorter which separates the coded 
checks from the noncoded checks 
by reading the preprinted magnetic 
ink data. Then, during a proofing 
operation, the dollar amount speci- 
fied by the customer is printed on 
the check with magnetic ink. From 
this point on, the check is handled 
automatically by a GE-210 data 
processing system developed by the 
Computer Dept., General Electric 
Co. In quick order, the following 
steps occur: 


1. Check is fed through a document 
handler which reads the magnetic data 
on the check and transmits it to the 
computer to verify the accuracy of data. 

2. Magnetic tape unit at computer sorts 
30,000 digits per second to record informa- 
tion from checks in an account-number 
sequence. 

3. Sorted information from tape unit 
goes to computer and is checked against 
information in customer’s record while 
new balance in computer, and check 
amount, are entered in account file. 

4. As customer account is posted, check 
is sorted on document handler and goes 
to customer file. 

5. High-speed printer produces state- 
ment for customer, showing all transac- 
tions and current balance, either at end 
of month or on demand. 

6. Cancelled checks and statements are 
sent to customer. 


The system will sort and post 550 
accounts per minute. By compari- 
son, an efficient bookkeeper can sort 
and post about 245 accounts an 
hour. Since the installation will 
handle about 110,000 accounts, this 
means that once the proper in- 
formation is fed into the system, the 
system can sort and post all these 
accounts in about 3!/, hours. 

Of course, only the large banks 
can use and need a computer-con- 
trolled data processing system. 
Small banks can still get maximum 
utilization out of Magnetic Ink 
Character Recognition by employ- 
ing sorter-readers which sort checks 
and translate the coded information 
into punched card data for input 
into regular accounting machines. 
How much time will this save? 
Quite a bit for it has been estimat- 
ed that as much as 30 to 40 per 
cent of a bank bookkeeper’s time is 
spent in sorting and filing checks. 


AutomatTion—September 1960 





Ps 


2 eres 
%, To a 

R Be 
y . 


3s 


at exchanger 


CIAL ROTOR L 


preve 


iuring shipment. 


FULL COMPLEMENT OF PRO 
TECTIVE DEVICES including an 


innunciator panel 


COON 
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MAGHETHERMIC 


The AM Motor Generator Unit is a proven Vertical Design AJAX ELECTROTHERMIC 
with new features to improve service life and maintenance. 


WATCH AM. tn 


FOR THE NEW IDEAS IN THE HEATING AND MELTING OF METALS BY INDUCTION 


HIGH FREQUENCY MOTOR GENERATOR SETS 


Another of the many products of AM for the heating and melting of metals by induction. 


GENERAL OFFICES 
P.O. 80K 630 
Youngstown 1, Ohio 


TRENTON DIVISION 


Tnduchion heating 930 Lower Ferry Road 


Trenton 5, New Jersey 


age {11 gnethermic rounestown ovnsien 


Youngstown 1, Ohio 


CORPORATION AJAX MAGNETHERMIC, CANADA, LTD. 


Box 778 
Aljox, Ontario 
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See us in Booth 602 
at the Production 
Engineering Show 
Navy Pier—Chicago 
September 6-16, 1960 


New, Compact LINEAR CONTROL ends costly 
engineering, extensive parts inventory, complex 
installation and adjustment 


FITTING IS OPTIONAL 


If you design or build automatic machinery, 
here's how you can save much time and money 
with Paramount LINEAR CONTROL: 


ENGINEERING COST CAN BE 
MINIMIZED 


Paramount’s new LINEAR CONTROL is self- 
contained. Therefore, it eliminates the need for 
special designs or time-consuming engineering 
layout of actuators, switches, mounting brack- 
ets, cams, bill of materials, etc. Tracing tem- 
plates are available. 


WIRING AND INSTALLATION 
COSTS CAN BE MINIMIZED 
Paramount’s new LINEAR CONTROL requires 
no variety of parts in inventory or assembly. 
Only one rigid mounting with two screws, 
either direct or remote, is needed for instal- 
lation. Wiring needs only one connection. 
*Heavy-duty and universal models only 


PATENTS PENDING 


BUILT TO CONFORM WITH 
JIC ELECTRICAL STANDARDS 


Fully enclosed two-compartment construction, 
the mechanical and electrical elements of Para- 
mount’s new LINEAR CONTROL* are in sep- 
arate splash-proof compartments. 


BUILT FOR HEAVY PRODUCTION 
The heavy-duty switch elements in Paramount’s 
new LINEAR CONTROL are fixed in position. 
Tripping action of adjustable cams is precisely 
controlled to limit internal spring action of 
switch elements for longest life. Actuator is 
self-lubricating. Housing is cast aluminum. 


Paramount’s new LINEAR CONTROLS are 
now available in medium, heavy-duty and 
universal models in a full range of sizes. Special 
designs for a wide variety of uses are also 
available. Call or write for details. 


Save time and money designing and building Automatic Machinery with 


PARANOUNT 
LINEAR CONTROL 


Paramount Textile Machinery Co. e 131 S. Wabash, Chicago G, Ill. © Phone: Financial 6-0125 
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SEPTEMBER 1960 


Turning Point 


Significant not only as the pivotal year of industrial move- 

ment into automation, 1960 will record another important 

event. As the bellwether of the machine tool industry, the 
Machine Tool Exposition will usher in a new era in production 
machinery. Automatically programmed and numerically con- 
trolled equipment is taking the lead; the manually controlled 
production machine is becoming less in demand. 

Tied in with the tremendous rise in special automated 
equipment, this year can be seen as a turning point in the tra- 
ditional character of the industry. To keep pace, the industry 
will undergo some changes—new blood and a new sense of 
urgency to meet the needs of the times will be necessary. A 
broad new three-phase approach to automated manufacturing 
machinery must be developed in the years ahead to integrate 
the process, the handling, and the control aspects as a system. 
Engineering and research will become key essentials to the 
development of new automatic manufacturing processes. The 
values found in standard machinery of the past will be attained 
through new standardized techniques, methods, and elements 
applied to implement advanced concepts. 


In an age of rapid scientific advancements of international 
scope, there will be no status quo. Success will require the will 
and ability to translate engineering knowledge and research into 
useful hardware for automated production. The real competition 
will lie in the practical application of manufacturing processes 
research. 

The impact of the systems approach will be tremendous. 
It will create a new era in the history of the industry. 


PUBLISHER-EDITOR 
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BASIC CONTROLLER 
FUNDAMENTALS 


More and more people find general understanding of process 
controllers important to their manufacturing function even 
though they are not control specialists. Especially for these indus- 
trial people the author reviews fundamentals—What are the 
basic types of process controllers and their characteristics? For 
which kinds of applications are given types suitable? What fac- 
tors are important in controller selection for specific jobs? 


By RENZO DALLIMONTI, Section Head, Research Dept., Brown Instruments Div., 


Minneapolis-Honeywel! Regulator Co., Philadelphia, Pa. 


> INDUSTRIAL controllers are devices that can 
automatically regulate the flow of energy to 
a dynamic process. They appear in great pro- 
fusion particularly in the continuous processes of 
the chemical, metals, and petroleum industries. The 
process instrumentation diagram of a distillation 
column shown in Fig. 1 is an illustration of their 
many applications. Here, in one of the major 
steps in the refining of petroleum, they are found 
controlling a multiplicity of variables. They are 
universally used to control the common variables 
of temperature, pressure, flow, and liquid level. 


> Controller Characteristics 


In the most general terms a controller is a de- 
vice designed to respond to an input signal which 
is the measured error between a desired process con- 
dition and the condition actually existing. Con- 
trollers are used in feedback control systems such 
as that described in Taste 1. Here the simple proc- 
ess of a heat exchanger illustrates essential com- 
ponents of the basic control loop. A schematic rep- 
resentation of the significant functions necessary 
for control is shown, too. An understanding of such 
simple control loops is important to the proper selec- 
tion and application of controller types. While the 
terminology of control is not completely uniform, 
some terms generally accepted in the process in- 
dustries are also summarized and defined in Taste 1. 

The controller is only one of the blocks that con- 
tributes to the dynamics of the system being created. 
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However, since there is generally only limited free- 
dom in establishing the characteristics of the proc- 
ess, it falls upon the controller to direct the forces 
that give stable plant operation. It must be under- 
stood, however, that system stability is the product 
of the dynamics of both controller and plant. A 
knowledge of both is necessary. 

A satisfactorily running plant represents a_ bal- 
ance of energies into and out of the process. As 
soon as a disturbance occurs to this energy balance 
an error appears between the process variable and 


TABLE 1—Simple Control System Elements 


A Simple Control System 


Energy to controller Heat exchanger Product in 
A (process) A 


sensor 


rimar 
valve (ve J 


easuring 
fi element 
Contro\ler | \element 
with 


error | 
detector 


Steam in Transmitter 
(control agent 
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the set point. The error is fed to the controller 
where it is interpreted through certain computation 
The results 
of these computations determine the magnitude 
and dynamics of the controller output and, hence, 
the corrective action applied to the final control 


procedures designed into the device. 


element. 


Terminology of a Simple Control Loop 


Control agent—That process energy or material of 
which the manipulated variable is a 
condition or characteristic. 

Controller—A device which produces an output 
control signal as a function of an 
input error signal. 

Controller output—Output control signal from the con- 
troller to final control element. 
Disturbances—Changes in process conditions not 
initiated by the controller. 
Error—Difference between set 
measured variable. 


Error detector—An element, which may be integral 
with the controller proper or separate, 
that measures the difference between 
set point and measured variable and 
produces a signal proportional to 
error. 


point and 


General Control Loop Block Diagram 


Error 
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Controller 


PRC = Pressure Recorder Controller 
TRC = Temperature Recorder Controller 
FRC = Flow Recorder Controller 

LIC = Level Indicator Controller 


The function which relates controller output to 
the input error defines the “mode of control.” There 
are essentially five modes in general use today: 
1. On-Off or Two-Position. 2. Proportional. 3. Pro- 
portional plus Integral (Reset Action). 4. Pro- 
portional plus Derivative (Rate Action). 5. Pro- 
portional plus Integral plus Derivative. The 
variety of possible control functions is limited only 
by human imagination and, therefore, these modes 
represent a selection of the most practical forms that 
have stood the test of experience. More complex 
forms are certainly found in industry today, but 
their added cost and complexity is only justified 
after it has been shown that the five common modes 
are inadequate. 

Mathematical 


have been derived, 


definitions 


Tasie 2, which place control action on a scientific 


Final control elemeni—A device which can be manipulated 
by the controller output signal to 
regulate the flow of energy or materi- 
al to a process. 

Manipulated variable—That quantity or condition which is 
varied by the controller so as to affect 
the value of the process variable. 

Measured variable—A signal which is a measure of the 
process variable—generally the out- 
put of a measuring instrument. 

Primary measuring element—A device which senses the value of 
the process variable. 
Process—The collective functions performed in 
and by the equipment in which a 
variable is to be controlled. 


Process variable—The process condition to be controlled. 


Set point—The desired value of the process vari- 
able. 


Transmitter—A device for transmitting the signal 
from the primary measuring element 
to another point. 


Disturbances 


Manipulated 


variable 





basis; however, the control modes of modern in- 
dustry were historically developed through practical 
experience and intuition. The five modes in use 
today can be compared to the varying degrees of 
skill that a human operator might develop as he 
becomes more and more familiar with the behavior 
of a process he is controlling. We will review 
these modes in descriptive, graphical, and mathe- 
matical terms. In this review of basic modes it may 
be helpful to look at a controller simply as a “black 
box” that receives an error signal and generates out- 
puts that are definite functions of this error. A 
valve is used as an example of a final control element 
in this discussion of basic modes. 


On-Off Control: This is undoubtedly the simplest 
and most obvious way to control. If the final control 
element is a valve and the variable is above the set 
point, turn the valve off; if the variable is below 
set point, turn the valve on. Thus, the function of 
error which is generated is an output sensitive to 
the sign of error. Since error is equal to the set 
point minus the measured variable, the error is 
negative when the measured variable is too high, 
and is positive when the measured variable is too 
low. For a valve controlling flow, the controller out- 
put will call for the valve to be closed when the 
error is negative, and open when the error is positive. 


Proportional Control: The next step in controller 
sophistication is to position the valve in proportion 
to the size of the error. The larger the error, the 
wider the valve opening for instance. This leads 
to proportional control, a mode in which there is a 
continuous linear relation between values of the error 
and the controller output or valve position. 

Mathematically, proportional control can be rep- 
resented by the formula shown in Tasre 2. The 
factor K represents proportional gain, also called 
gain. The proportional gain is the change in valve 
position caused by unit change in error. Propor- 
tional band, a term commonly used instead of gain, 
is the percentage of full scale change of the error 
required to operate the valve through full stroke. 
Gain or proportional band may be adjusted on the 
controller. The amount of the gain, K, can be com- 
puted from proportional band by dividing 100 by 
the proportional band in per cent. 
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KEY 

E = error = Set point minus measured variable. 

K = gain = change in final control element position caused by 
unit change in error. 

M = manual reset constant; corresponds to final control element 
position when error is zero; generally manually adjustable. 

T, = integral time; also called reset time; the time required for 
the reset mode to add an increment in final control element 
position equal to the proportional response. 

T, = derivative time; also called rate time; the time interval by 


which rate action advances the effect of the proportional 
control action. 


V = controller output. 
dt = differential element of time. 


dE 
7 = rate of change of error. 


Proportional plus Reset Control: Continuing the 
natural evolution of control, the next step might 
come about in several ways. It might be concluded 
that it is better to keep the valve moving as long 
as there is error; in fact, the bigger the error the 
faster the valve should move. Mathematically this 


TABLE 3—Response Graphs of 
TePirameTilie- lita l-l- tt) 


Steady State Relation 
Jo Error 


E= Error 
V = Controller output 


Response to Step 
Change in Error 


T=Time 
V= Controller output 


Response to Ramp 
Change in Error 


T=Time 
V = Controller output 


Frequency Response 

F = Frequency 

G= Gain (db) 

P= Phase Angle (degrees) 
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can be expressed as: 


dV K 

ana = ame 

dt Ti 
in which dV/dt is the rate of valve motion and 
T; is the reset time, also called the integral time. 
Note that the position of the valve at any time is 
given by integrating this expression with respect to 
time. The result is: 


K 
enh te 
Ti 


which is the characteristic equation for reset or in- 
tegral action. 

This equation shows why the mode is called in- 
tegral control; it provides a correction proportional to 
the time integral of the error. However, this action 
cannot give very large immediate corrections for 
small errors following a disturbance, so it is well 
to retain some proportional action. By combining 
the two actions, proportional plus reset control is 
obtained which has the characteristic equation given 
in Taste 2. Since the valve continues to move as 
long as there is error, a feature of the reset action, 
the combination of reset action with proportional 
action eliminates manual reset and the M term in 


Proportiona ! 
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the characteristic equation. 

A proportional plus reset controller has two ad- 
justments, K and T;. K is defined as in straight 
proportional control. The integral action adjustment, 
T;, is the integral time. Note that by virtue of the 
way the integral mode is defined in the character- 
istic equation, integral time is the time required for 
the reset mode to add an increment in valve position 
equal to the proportional response. This leads to 
an alternative term called reset rate which is the 
number of times per minute that the reset mode 
repeats the proportional response. Reset rate is, 
therefore, called repeats per minute and is the in- 
verse of integral time. Controllers are calibrated 
in either term. 


Proportional plus Rate Control: If error is in- 
creasing rapidly, more drastic valve corrections 
should be made than if error were changing more 
slowly. So we can make valve position proportional 
to rate of change of error. The expression for such 
rate control is: 


dE 
V = KTa — 
dt 


where T, is the rate time or derivative time. Com- 
bining this rate action with proportional action gives 


Froportional + Rate 





TABLE 4—Process Reaction Curves 


Process 


-rocess Variable 


Ammonia Absorber 
Fractionating Column 
Oil Tube Still 
Superheater 

Water Flow 

Column Vent 
Canning Retort 


Temperature 
Temperature 
Temperature 
Temperature 
Flow 
Pressure 
Temperature 


ra 


the characteristic equation for proportional plus 
rate control shown in TaBLe 2. 

The definition of the rate or derivative action is 
also bound up in a relation to the proportional re- 
sponse. A ramp input is often used to further define 
the rate effect. That is, let 


E= ct 


where c is a constant and ¢ represents time. By 
substituting this expression for error, E, in the char- 
acteristic equation for proportional plus rate control 
and transposing the M term, we obtain 


V — M = Ket + KcTa 
and 
V — M = Kelt + Tal 


This shows the valve position is ahead, by time T4, 
of the position that straight proportional control 
would have established for the same error. In other 
words, derivative or rate time is the time interval 
by which rate action advances the effect of the pro- 
portional control action. Bear in mind that there 
is only a rate component when the error is chang- 
ing with time. 


Proportional plus Reset plus Rate Control: Finally, 
for even more sophisticated control all three modes 
can be combined. The characteristic equation for 
such a control is also shown in Taste. 2.. Having 
combined the three modes, a control specialist can 
spend the rest of his career learning how to under- 
stand and tune them. 

The characteristics of the control modes may also 


/ Idealized 
/ process reaction 


process reaction 


Per cent Valve 
Change 
AP Per cent per min. 


83 16 
42 6.3 
25 8.2 
25 24 
33 47 
4 2.1 
17 7.2 


Reaction Rate 
7 
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be defined in graphical form. These graphs are 
the responses of the controller modes to certain 
standard test signals. TaBie 3 is a summary of these 
responses. The modern method of frequency response 
analysis has been well explained in other literature 
and is a very useful method for determining the 
proper mode of control for a system. The technique 
requires a knowledge of the controller frequency 
response. This is nothing more than the steady 
state response of the controller to input sine waves 
of all frequencies. The characteristics given in TABLE 
2 and 3 can be recognized as ideal. Real control 
hardware attempts to achieve such response, and 
pretty generally succeeds. 


> Choosing the Mode 


It is the proper matching of the controller func- 
tion to the characteristics of the process to be con- 
trolled that determines how well the over-all con- 
trol loop will perform. This matching of character- 
istics is not easily done and a very extensive new 
field of control engineering has emerged in an at- 
tempt to arrive at scientific means for designing 
control systems. Considerable progress is being made 
toward the understanding of process dynamics but 
it is still probably true that most controller selection 
is based purely on previous experience with “similar” 
processes. However, a simple viewpoint of process 
dynamics will be useful. 

Processes may be characterized by a curve called 
their process reaction curve, Fig. 2. This is a graph 
of the response of the process to a small step change 
in the control valve with no controller in the loop. 


Fig. 2—Graph represents process reaction to a small 
step change in valve setting or setting of other final 
control element. The actual process reaction is plotted 
from response with no controller in the loop. Graph is 
idealized into two straight lines, the inclined one being 
an asymptote to the steepest slope of the actual curve. 
The per cent change in valve setting which produces 
the reaction is denoted as 4P; the per cent change in 
process variable per minute is called reaction rate and 
denoted as R; the lag between start of the actual re- 
action and start of the idealized reaction is usually 
given in minutes and denoted as L. 
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Fig. 3—Graphs indicate reaction of a controlled variable 
following a load change when different controllers are 
used. A controller applying only proportional control 
would give a result as in (a); proportional plus slow 
reset as in (b); proportional plus fast reset as in (c); 
and proportional plus reset plus rate control as in (d). 


The reaction curve is idealized into two straight line 
portions as shown in Fig. 2. The delay portion is 
called the process lag and is the combined effect 
of dead times and small lags due to measurement, 
signal transmission, etc.; the sloping line is essen- 
tially a measure of the process reaction rate. It may 
be possible at times to make an analytical determi- 
nation of this curve while at other times a simple 
test may be run. Knowledge of lag, L, and reaction 
rate, R, can be useful in selecting controller modes. 
Also, controllers may be adjusted for proportional 
band, reset, and rate using this information. 

Many processes have been tested in this manner 
and a few of the values obtained are tabulated in 
Tasie 4. Since this is an approximate procedure, 
it will have its limitations, but it does give a qual- 
itative feel for a process. 


When Two-Position Control? This form of con- 
trol is the simplest and usually the most economical, 
however, it is essentially cyclic. The process vari- 
able will always oscillate. All real controllers will 
have a differential, thus, the double amplitude of 
cycling must always be at least as wide as this dif- 
ferential. Controller differentials may vary from 
0.1 per cent to several per cent of full scale. How 
much greater the cycling can get will depend on 
the number of process lags and dead time. Best 
results are obtained if there is one dominant lag, 
no dead time, and slow process reaction rate. Tem- 


KEY 
E = input error to controller 
V = controller output to valve 
G = high gain amplifier 
A = input network transfer function 
B = feedback network transfer function 
X = output of input network 
= output of feedback network 
e = internal error to amplifier 


LTC CES IE OE Nt COS POLSON A AN A Oy 


X= EA 
Y = VB 
X-Y=e 
V = Ge 
If G becomes very large, then e approaches zero 
As a limit eo 
xX-Y->O 
X= Y 
Therefore EA = VB 


Input network transfer function 


Controller output 


Input error Feedback network transfer function 
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eo Proportional 


Control Only 


o Proportional with 
Slow Keset Rate 


Hoportional with 
Faster Reset Rate 


Proportional + 
Reset + Rate 


Fig. 4—Generalized block diagram of elements within 
a controller is basis for an expression relating con- 
troller output, error input, the transfer function of an 
internal input network, and the transfer function of an 
internal feedback network. 





~<— 
Air 
Restriction SUPPY 
Input error motion 


ON-OFF 


perature processes are most apt to have these char- 
acteristics, hence, on-off control is found most often 
on such processes. A slow process reaction rate 
allows closer limits of control, but also increases the 
period of oscillation. If reaction rate is high, then 
very little dead time is tolerable. Thus, two-posi- 
tion control is satisfactory when: 1. Process reaction 
rate is slow. 2. Dead time and other lags are small. 
3. Cyclic variation of process variable to several 
times controller differential is permissible. 4. Load 
changes are not large or frequent. 


When Proportional Control? This mode can give 
control to almost any degree of stability. Each level 
of stability will correspond to a definite gain or 
proportional band. Processes with large capacity 
will have high gains and those with small capacity 
lower gains for the same degree of stability. The 
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Gain varied by nozzle position Supply 
PROPORTIONAL 


Air 


PROPORTIONAL + RESET 


problem with proportional control arises from the 
basic nature of the mode as defined by its char- 
acteristic equation, TaBLE 2. 

If the process is operating at zero error, the valve 
must be at the position indicated by M. If a load 
change occurs, the valve must go to a new position. 
The equation shows that this can only happen by 
the deliberate introduction of steady state error, E. 
This error is called “offset” or “droop” and is a char- 
acteristic of proportional control action. The magni- 
tude of offset depends on proportional band and 
gets smaller as the band gets smaller. Proportional 
control is most adequate when: |. Large load changes 
are not present. 2. Small dead time and slow process 
reaction rate are involved. 3. Other transfer lags 
are small. If load changes are small, this mode 
will always result in close control. 


When Reset Action? Proportional control alone 
produces an offset error if a load change occurs. In 
fact, an error as much as half of the proportional 
band is possible. If such errors are not tolerable, 
reset or integral action must be used. This mode 
ultimately can reduce the error to zero if the cor- 
rection is within full scale of the final control ele- 
ment. Fig. 3a shows the control action following a 
load change with proportional control only. Notice 
that the variable lines out with an offset from the set- 
point. If reset is added, the response will resemble 
Fig. 3b or 3c, depending on how much reset is used. 
In any event, error eventually is eliminated. The 
amount of reset needed will be related to the lags, 
dead time, and reaction rate of the process. Gen- 
erally, fast processes with small capacity will use 
wider bands and fast reset rates. Flow control is 
a process that invariably will use wide bands (fre- 
quently more than 100 per cent) and rapid reset 
rates. Generally, a fast process, such as flow, will 
be mainly controlled by the reset action, while a 
slow process, such as temperature, will be mainly 
controlled by proportional action, with reset slowly 
wiping out the offset at steady state. It is reasonably 
safe to say that reset action will always be desirable, 
unless it is known that the percentage effect of 
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Gain varied by nozzle position 


PROPORTIONAL + RATE- 


load disturbances will not be severe or sustained 
very long. 


When Rate Action? Whenever large transfer lags 
and large dead times are expected, rate action should 
improve control. Temperature processes will most 
often benefit because they are slow and have large 
lags, whereas flow processes cannot use rate action 
and may actually give considerably poorer results 
with such action. In theory, rate action should 
always give some improvement in reducing peak 
deviations and speeding up recovery. See Fig. 3d 


Fig. 6—Elementary circuit diagrams indicate 
configurations to generate control action 
electrically. 
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Fig. 5 — Sketches show 
common pneumatic ar- 
rangements for gener- 
ating control action. A 


Negative /\' Controller ; 
feedback feedback great many different 


output proprietary designs are 
available, but most em- 
ploy a variation of the 


flapper-nozzle concept. 


PROPORTIONAL + RESET + RATE 
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for typical comparison with reset only. In practice, 
because of continuously cycling disturbances it is 
not always possible to avoid frequencies whose effect 
rate action may exaggerate. Generally speaking, if 
a cyclic disturbance is expected rather than fixed 
load changes, be wary of rate action. In the final 
analysis, if you must have the tightest control you 
can get, try rate action, even if later it must be cut 
out due to excessive high frequency effects. 


Use of All Three Modes: The best control is ob- 
tained when all three modes are used. Product 


Amplifier 


PROPORTIONAL + RESET 
Ref voltage 


PROPORTIONAL + RESET + RATE 





specifications may not always require such good 
control but the best insurance is obtained by select- 
ing a three-mode controller. In practice, too little 
is generally known about the process and its dis- 
turbances to make a really well founded choice. 
Economically, it costs so little more to buy three 
modes than two modes that it may be cheaper to 
have the maximum control potential available for 
greater flexibility. 


> Forms of Control Hardware 


Modern controllers exist which can receive and 
produce either hydraulic, pneumatic, or electrical 
signals. However, the basic control modes are in- 
dependent of the device which produces them. That 
is, from a control function standpoint, it does not 
matter whether the hardware is pneumatic, hy- 
draulic, or electric; whether it is force balance or 
deflection balance; or whether it is analog or digital. 

Most controllers are either hydraulically, pneu- 
matically, or electrically powered. In the process in- 
dustries, control has been predominantly pneumatic, 
but a whole new generation of electronic controllers 
has appeared and it is quite probable that electric 
control may soon prevail. Since all controllers are 
attempting to generate the same mathematical func- 
tions, the various proprietary designs on the market 
essentially differ in their ingenuity of mechanizing 
the equations, and their attention to reliability, 
serviceability, ease of operation, and cost. Because 
pneumatic and electric controls are dominant, only 
the designs of these systems will be discussed. Hy- 
draulic systems, while used, have been generally 
associated with applications requiring large working 
forces. Their speed of operation is high but has 
generally not been utilized. 

In pneumatic systems, the gain device or ampli- 
fier is invariably some form of the flapper-nozzle. 
The electrical counterpart can be one of several 
varieties from the simple mechanical closure of a 
switch as found in the common thermostat to many 
forms of tube, magnetic, and transistor amplifiers. 
A very common electronic on-off circuit is the oscil- 
lator amplifier in which a mechanical input varies 
the inductance in the tank circuit of an oscillator, 
thereby initiating or stopping oscillation which in 
turn affects output to a relay. 

All controllers more complex than the simple 
on-off type are designed around the same basic feed- 
back philosophy. Fig. 4 is a schematic of the func- 
tional arrangement found in controllers presently 
marketed. While it may not always be obvious that 
a specific device is operating this way, a close study 
should show the similarity. There will be an input 
network, A, a feedback network, B, and an amplifier 
with high gain. The amplifier may appear in two 
stages, a signal amplification stage and a power 
output stage. The controller adjustments modify 
the values of A and B. 

The function-generating systems, A and B, estab- 
lish the relationship between error and output and 
determine the control modes. They are generally 
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passive elements and therefore have a maximum of 
stability. Physically, they consist of pneumatic or 
electrical time delays, mechanical linkage ratios, 
diaphragm areas, springs, resistors, capacitors, etc. 

Some of the common pneumatic and electrical 
schemes for generating control action are shown in 
Fig. 5 and 6. The emphasis is on basic circuit and 
hence no attempt has been made to review the de- 
tails of proprietary designs. 


> Which Specific Controller? 


With present processes and continued use of pneu- 
matic valves even in otherwise electric systems, the 
potentially higher speeds of electric control are not 
really fulfilled. If transmission distances exceed 300 
feet, an electric system will generally give better 
control. If a process is fast compared to pneumatic 
lags, electric will be better. However, for today’s 
processes, it is not yet clearly established that one 
means is inherently superior to the other. Initial 
equipment cost presently favors pneumatics; installa- 
tion cost comparisons are controversial but seem 
to be equivalent; maintenance cost comparisons are 
equally hard to come by. The use of data handling 
systems favors the use of electric systems. 

All reputable industrial controllers approach the 
idealized control modes to such a degree that dif- 
ferences between them can only be assessed by the 
specialist. Consequently, the practical selection of 
a specific controller involves the consideration of 
many factors not really pertinent to the dynamic 
control job to be done. However, these remaining 
factors may be very important to specific applica- 
tions. Some points to consider are listed in TaBe 5. 
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GRINDING EXTERNAL GROOVES AUTOMATICALLY 


CONTINUOUS control of grinding wheel 
form and the use of automatic handling have 
made it possible to grind a ring groove on the 
O.D. of a hardened steel bushing at the rate of 2400 
pieces per hour. Jones & Lamson Machine Co. has 
built a production grinder that attains this rate by 
using two wheels to grind two parts simultancously. 
An entire cycle—including loading, grinding, and 
unloading—takes just 3 seconds. Only one-half sec- 
ond of the cycle is nongrinding time. In this in- 
terval two pieces are unloaded from the spindles 
into the Unload hole in the Carrier arm, Fig. 1, 
and then the arm swings further so that two un- 
finished parts can be shoved onto the spindles from 
the Load hole. During the grinding portion of the 
cycle, the Carrier arm swings up so that the two 
finished pieces can be unloaded and two unfinished 
pieces loaded at the same time. The Carrier arm 
then returns to its position with the Unload hole 
between the two spindles. 


The workpiece is 1.125 inches in diameter, and 
the ring groove in each must be '% inch wide and 
0.40 inch deep. To accurately maintain these di- 
mensions the grinder incorporates continuous auto- 
matic truing of the wheels. The wheels are trued by 
circular cutters made of thousands of cemented di- 
amond particles in a metallic matrix. The contact 
surfaces of the cutters are motor driven in the same 
direction as the grinding wheel surfaces and at a high 
peripheral speed. 

Resin-bonded wheels of medium grit and hard- 
ness have been used at peripheral specds of 10,000 
fpm to plunge grind the bushing grooves. At these 
speeds, up to 0.002 inch of stock can be removed for 
each revolution of the work. An oil coolant is ap- 
plied at three points during the grinding operation— 
above and below the point of contact between the 
grinding wheel and the workpiece, and above the 
point of contact between the wheel and the diamond 
cutter. 


‘ 
‘ 
' 
‘ 
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Diamond 
cutter 


Diamond 
cutter 
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— Grinding wheel 
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Fig. 1—Larger sketch shows plan view of 
major elements in grinder to automatically 
form ring grooves in 2400 bushings per 
hour; smaller sketch is a side elevation 
view of the same elements to a smaller 
scale. The swinging carrier arm simulta- 
neously receives two finished parts then 
loads two unfinished parts on the spindles. 
The two grinding wheels are continuously 
dressed to proper form. 
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FILLING 
GLASS AMPULES 


By WALLACE HODES, Secretary, Hodes-Lange Corp., North Bergen, N. J. 


k UNIQUE problems are encountered in the 
* production of sealed glass ampules containing 
a single dose of injectable medicine. The 
main production stages are washing, sterilizing, fill- 
ing, and sealing. As might be expected, the pro- 
duction problems are primarily concerned with how 
to process large quantities of the small ampules 
through the several production stages and still main- 
tain the exacting cleanliness standards confronting 
the pharmaceutical industry. 

The Hodes-Lange Corp., manufacturer of glass 
ampules, has designed and built a complete proc- 
essing unit in which it is possible to mass handle 
ampules through the production stages. Winthrop 


Laboratories, Div. of Sterling Drug Co., was the 
first ethical drug manufacturer to put such processing 
units into use. The machine receives ampules direct- 
ly from shipping boxes; removes cardboard dividers 
which separate the ampules into rows; feeds the 
ampules down a chute onto an endless notched 
conveyor belt; and carries the ampules through a 
rinsing, washing, sterilizing, cooling, filling, and 
sealing operation. The 12-foot long machine re- 
quires no human handling for the operations in- 
dicated, and is capable of processing ampules at the 
rate of 180 per minute. 

Of general interest, ultrasonic cleaning equipment 
has been made an integral part of the processing 


Over-all view of 12-foot long processing unit installed at Winthrop Laboratories, Div. 
of Sterling Drug Co. in which ampules are (left to right) received at machine in con- 
tainers; passed through a washing operation; heated to destroy bacteria; cooled to 
room temperature; filled with proper dose of medicine; and sealed. Operator at left 
places empty ampules in the inclined hopper. Operator at right oversees output end 
of machine; metal tote-pan contains glass ampules that have just been sealed. Fin- 
ished ampules are subjected to a dye test and subsequently packed for shipment. 


AUTOMATION—September 1960 





AUTOMATION—September 1960 


unit. Two piezoelectric transducers are immersed in 
a tank of water beneath the washing section. The 
ultrasonic tank rises until water covers the lower 1/4, 
inch of the ampules, which are hanging from the 
notched conveyor belt. Concurrently with the im- 


mersion of the bottoms of the ampules in the ultra- 
sonic tank, the ampules are being subjected to an 
interior cleaning action by a jet of water. Ultrasonic 
vibrations are readily transmitted through the glass 
to loosen all dirt particles on the inner walls of 
the ampules, and the particles are flushed out by 


the cleaning jets. The ultrasonic cleaning equip- 
ment is manufactured by Branson Ultrasonic Corp. 

Details of the integrated washing, sterilizing, fill- 
ing, and sealing operations are illustrated in the 
pictures accompanying this article. 


These ampules illustrate three stages in the production 
cycle. At the left is an ampule in the condition in 
which it is received at the processing unit. The con- 
dition of the first ampule should be compared to the 
middie ampule, which illustrates an ampule that has 
passed through the washing and rinse cycles. At the 
right is a filled ampule which has been heat sealed by 
fusing the opening. The white lines on the ampules 
indicate that the ampule can be broken open without 
filing the glass. Funnel shape of upper portion of open 
ampule provides a means of handling the glass objects. 


Ampules are placed on inclined chute in 
batches of 300, open-end up. Neat rows of 
ampules are maintained by divider boards. 
As successive rows are picked off of bottom 
of the stack, divider boards are automatically 
discarded by the feeder. 


As shown here, rows of ampules from 
the hopper are pushed onto a chute 
leading to a notched, continuous con- 
veyor belt. Funnel shape of upper 
portion of ampules enables the indi- 
vidual units to slide between rails that 
form the chute. The funnel shape also 
allows the units to be suspended in 
the notches of the conveyor belt. The 
series of vertical, tubular nozzles, right, 
marks the beginning of the washing 
section of the machine. 





Following the washing and rinsing cycle, 
ampules are indexed into position beneath 
vacuum probes (left), Here water is ex- 
tracted from the interior of the ampules; 
sponge-like arrangement below ampules re- 
moves drops of water that remain on the 
bottom of the containers. 


Washing portion of processing unit cy- 
cles so as to clean a batch of ampules 
hanging from the conveyor. When a 
batch is located over the cleaning tank 
(containing ultrasonic energy source) the 
tank rises to immerse the lower % inch 
of the ampules. Simultaneously the 
tubular nozzles are lowered into the 
ampules and water under 30 psi pres- 
sure begins to rinse the insides of the 
ampules. Two 6-second ultrasonic clean- 
ing cycles loosen minute particles that 
are subsequently flushed out by the rinse 
water. 


Batches of ampules are moved 
into a circular index table for 
the sterilizing and cooling part 
of processing cycle. Beneath 
the left hood, the ampules are 
heated to a glowing orange 
color (900 F), just below the dis- 
tortion point of the glass. This 
removes all residual moisture 
and renders the ampules sur- 
gically sterile. Beneath the 
right hood, the ampules are 
cooled to room temperature. 
Subsequently, ampules are 
transferred back to the notched 
conveyor belt. At the right, a 
line of ampules are shown en- 
tering the filling section of the 
processing unit. 
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Exterior view of filling section of processing unit 
shows how solution in large glass container is fed 
into the unit. Entire filling tube harness and mani- 
fold can be replaced in a matter of a few minutes 
when a different medicine is to be filled into the 
ampules. 


The filling operation takes place within a protective 
hood (shown here with side cover removed). An ultra- 
violet light ensures a sterile atmosphere, and when re- 
quired, a nitrogen atmosphere can be introduced with- 
in the hood as a further protective measure. The fill- 
ing needles are precisely located relative to the centers 
of the funnels of the ampules so as not to contaminate 
the sterile interior and not to allow drops of medicine 
to be deposited on the necks of the ampules (during 
sealing, the drops would char and cause an ampule to 
be rejected). To fill 12 ampules with precise amount 
of solution, roller assembly, in lower part of photo- 
graph, squeezes 12 sections of rubber tubing against 
a flat surface and then moves upward for a set stroke. 
Length of stroke determines volume of solution intro- 
duced through each filling needle. 


At sealing section of processing 
unit, filled ampules are trans- 
ferred from the notched conveyor 
belt, right, to a notched wheel 
which carries them through a 
sealing flame that heats the neck. 
As the necks are heated, the 
pulley belt arrangement, fore- 
ground, simultaneously rotates 
each ampule and exerts a down- 
ward pulling force. As the glass 
becomes soft, the body of an 
ampule is pulled away from its 
funnel and sealed. Short plat- 
form at output side, left, of ma- 
chine holds ampules long enough 
for freshly sealed tips to cool. 
Funnels are automatically ejected 
by circular wheel. 
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X-RAY GAGE PROVIDES 
CONTINUOUS CHEMICAL ANALYSES 


CONTINUOUS, on-line analyses of selected 

chemical elements in materials moving on con- 

veyors or in pipe lines is possible with tech- 
niques and equipment developed by the X-Ray 
Dept. of General Electric Co. With the equipment, 
solids, liquids, slurries, pastes, and dry or moist pow- 
ders may be examined, on a production basis, for 
the presence and amount of up to six elements that 
have atomic numbers greater than 12. Solids may 
be in the form of sheets, wires, or rods. 

Applications for the equipment, designated an 
x-ray emission gage (XEG), include monitoring and 
automatic control functions in industries such as 
mining, cement, petroleum, pharmaceutical, chemical, 
and steel. In copper mining, for example, tailings may 
be checked for copper content and alarms sounded 
if excessive salvable material appears in the residue. 
In cement manufacture, aggregate entering the kilns 
can be analyzed and the results used to control the 
flow of materials in earlier production steps. Catalyst 
poisons such as nickel and vanadium can be de- 
tected in oils, and the burden charges for blast 
furnaces can be analyzed prior to use. 

In a typical pipe line application, Fig. 1, a proc- 
ess fluid is analyzed by subjecting it to x-rays gen- 
erated in a gaging head above the pipe. The x-rays 
pass through a “window” in the pipe and excite radi- 
ations in the materials. Some of these radiations 


Fig. 1—X-ray emission gaging system for a pipe line 
installation includes control cabinet, left, and gaging 
head in triangular housing, center. X-rays generated 
by a tube in the housing are beamed into fluid in black 
pipe, and produce radiations characteristic of the fluid’s 
chemical composition. Some of the radiations emitted 
from the material enter the gaging head where they 
are analyzed to determine percentages of selected 
elements in the fluid. 
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enter the gaging head where they are passed through 
collimators and impinge upon crystals set at critical 
angles. 

For each element, there is an optimum geometric 
angle for a crystal. Thus, elements may be selected 
for analysis on the basis of the angles at which the 
crystals are set with respect to the incoming radia- 
tions. In the installation shown, the gage head con- 
tains six crystals. These may be used to detect the 
presence of six different elements or, when greater 
accuracy and stability are required, one of the 
crystals may be used as a reference. 

As shown in the block diagram of a system for 
measuring one element with a reference, Fig. 2, the 
radiation reflected from each crystal is sensed by 
a counter tube that measures radiation intensity. 
Output of each counter tube is fed to an individual 
preamplifier in the gage head. 

In a control cabinet, the two preamplified signals 
from the gage head—representing the characteristic 
radiation coming from the element and the refer- 
ence radiation—are further amplified and fed to in- 
dividual ratemeters. The ratemeter outputs are then 
combined in a ratio detector whose output is propor- 
tional to the percentage of the element being 
measured. 

Signals from the control cabinet may be used to 
actuate a digital readout device, recorder, computer, 
or external control devices. These signals may be 
interpreted in terms of pounds per ton, tons per hour, 
or other desired units. 


Fig. 2—Block diagram illustrates major components of 
an x-ray emission gage for measuring the percentage 
of one element in material flowing in a pipe line. Use 
of a reference channel improves accuracy and stability 
by compensating for variations in consistency and out- 
put of the x-ray tube. 
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ENGINEERING COSTS- 
WHO PAYS? 


Part 1 


One of the basic problems facing manufacturing engi- 
neers is the minimizing of production costs through the 
use of improved processing techniques. This puts the 
user of automated equipment, more often than not, in 
the market for special machinery embodying new con- 
cepts. Suppliers of such equipment must expend engi- 
neering effort for proposal, design, and debugging. How 
these costs are to be handled, priced, and billed is a 
matter of concern for both buyers and sellers. Four 
buyers from different industries present their thoughts 
on this subject. Four sellers’ viewpoints will appear in 
a subsequent issue. 


BUYERS’ POINT OF VIEW 


By K, C. BUTTERFIELD 


Staff Master Mechanic 

Corporate Production Engineering Dept. 
Chrysler Corp. 

Detroit, Mich. 


TODAY’S seminar is entitled, “Engineering 
Costs—Who Pays?” and indicates that there 
are several different individuals or groups in- 
volved. This, of course, is true. But the principals— 
in each case—are the user or buyer and the seller 
or manufacturer. And there is no doubt as to 


This article is based on a paper presented at ‘‘Fourth Conference 
on Manufacturing Automation’’ cosponsored by AUTOMATION, 
Purdue University, and Manufacturing Engineering Council, Apri! 
1960 
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who eventually pays for engineering costs—the equip- 
ment buyer does! With our topic question an- 
swered so easily you may now ask: “Why the Semi- 
nar?” I think the real questions here are: 1. When 
and how does the equipment buyer pay? 2. How to 
keep the bill as low as possible? 

It’s a fair understatement to say that there are 
problems in these areas, but it is our hope that the 
following discussion will promote a better under- 
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ENGINEERING COSTS—WHO PAYS? , 


standing of both the buyers’ and the sellers’ sides of 
the picture. Our interpretation of these problems is 
offered in the light of our experience as typical of a 
large-scale user of all kinds of machinery and equip- 
ment. 

The matter of holding down manufacturing en- 
gineering cost is very important to the company I 
represent and to the automotive industry as a whole. 
This industry is a very large user of capital goods. 
Investments recently have approached $10 billion 
and still grow yearly by huge amounts. 

The problems of the automotive industry with 
regard to purchasing automated equipment are not 
unlike those of any other user. There may be a dif- 
ference in the user’s size. But the problems, which 
result in the end to a dollar-and-cents consideration, 
are real, they are not imagined, and they directly 
affect the net earnings of the builder as well as the 
cost to the user. But in every instance these prob- 
lems are those of one business man dealing with 
another, and to get along at all, the spirit of fair 
play and honesty must be in evidence. The golden 
rule still has an important place in business. 

Secondly, perhaps the next element that affects 
the amount of engineering, and by whom, is the 
necessity to get the job done in minimum time. Too 
often we find people operating like the characters in 
the cartoon some of you may have seen. The cap- 
tion reads—“Of course I want it today—if I wanted 
it tomorrow, I'd give it to you tomorrow!” “Lead 
time” is a common term in the automotive indus- 
try and the lack of it brings on half-done jobs, rush 
construction at premium costs, and unhappy relations 
between buyer and seller in the end. 


> Integrated Buying Team 


In any sizeable purchase of capital equipment, 
there are, necessarily, a number of people concerned 
with the negotiations leading up to the placing of 
the order. In the automotive industry we might call 
them an integrated buying team—each person with 
a responsible function to perform. When this group 
functions exactly as it should, the problems of costly 
pre-engineering and other excessive costs are ma- 
terially reduced. Although there are others involved, 
the main members of this team are: 1. The Process 
Engineer. 2. The Purchasing Agent. 3. The Manager 
(Plant & Divisional). 

The process engineer is number one man on the 
firing line. It is his thinking, of course, that initially 
brings forth the need of a certain machine. If his 
processing has been done carefully there will be a 
minimum of the so-called “process changes” later. 
He, probably more than anyone else, directly af- 
fects the over-all cost of the project. And in obtain- 
ing information for his processing, he is the one in- 
fluencing the amount of pre-engineering done by 
vendors. How this occurs is covered in succeeding 
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paragraphs. 

The purchasing agent is the eyes, ears, and com- 
munication center for the process engineer. The 
purchasing agent must at all times be abreast with 
the current state of progress of all programs and 
projects, and aware of conditions at vendor plants. 
He cannot perform this function if he is short cir- 
cuited—either by management, process engineer, or 
some member of the selling team. To aid the pur- 
chasing agent in fulfilling his responsibilities, my 
company requires all vendor contacts be initiated 
through the purchasing office. 

Plant and divisional managements also play a big 
part in any large equipment purchase. Management 
thinking as to forward planning, past manufacturing 
experiences, and production requirements is invalu- 
able to the process engineer. We also look to these 
management people as a bulwark against late product 
changes which can sky-rocket engineering costs. 


> Integrated Selling Team 


Next, let’s cover the selling team—which, too, 
can be said to be integrated—i.e., each man depend- 
ing on others for the success of his efforts. This 
team is composed of: 1. The Sales Engineer. 2. The 
Engineer. 3. The Company Officer. 

In today’s marketing of custom and even standard 
machines and equipment, we on the user side expect 
a lot from the sales engineer. He must know his 
product and how it can be used. Often times, how- 
ever, he may require added advice from a more spe- 
cialized engineer from the seller’s factory. The fac- 
tory engineer is then called in. The calling in of 
a second engineer adds to the engineering costs, 
whether the seller charges directly for this service 
or not. It should be pointed out that the user de- 
sires most definitely the services of this extra engineer 
if the local sales engineer is not sufficiently strong 
technically for the job at hand. 

The engineer on the selling team is that ultra- 
specialist from the factory who many times has the 
real answers on our problems. After they have 
been thoroughly oriented on the requirements of the 
project concerned, many impressive design break- 
throughs have been credited to these individuals. 
The engineers of the companies the user deals with 
can affect’ design costs greatly in pre-engineering 
stages. This is discussed in the paragraph under 
pre-engineering costs. 

The final man on the selling team is their com- 
pany officer. We look to this individual for quick 
decisions as to what his company can or cannot do 
in a given situation, and he usually is the individual 
committing his company for delivery schedules. If 
the user ever has a quarrel with this individual it 
is usually because the company officer is overopti- 
mistic—and the dates sometimes go by with expected 
equipment still undelivered. ‘This creates a hard- 
ship in our business because of the fine-timing sched- 
ules. 

The two teams just described are the ones re- 
sponsible for all the problems surrounding the costs 
of a project—and this includes the cost incurred by 
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the unsuccessful sellers as well as the seller who is 
favored with the order. 


> User’s Idea of Pre-Engineering Costs 


Simply stated, pre-engineering costs are those in- 
curred prior to the award of a contract. Pre-engi- 
neering is necessary for a number of reasons, some of 
which are: |. For the seller to best plan his proposal. 
2. To acquaint the buyer with the seller’s ideas. 
3. To have sufficient design planning to permit de- 
veloping a reliable quotation. 4. To develop work 
load phased into delivery requirements. 

In recent years we have noted what seems to be 
a growing belicf on the part of some sellers that 
the buyer should assume these costs. The user in- 
variably disagrees with such thinking. At the start 
of this paper it was stated, the customer eventually 
pays for all engineering costs. This includes pre- 
engineering costs. 

The customer pays for this type of engineering 
done by the successful bidder and the unsuccessful 
bidders as well—because these costs are spread in 
one form or another over operating costs. These 
costs are thereby reflected in the pricing of future 
jobs. For the sellers not to charge the customer in 
some such manner would mean a loss in their earn- 
ings. 

Either way, then, pre-engineering is extra monies 
spent, and our contention is that these costs should 
and must be kept to a minimum. This involves a 
high degree of co-operation between the buyer and 
seller teams, together with the exercising of good 
judgment and fair play mentioned previously. 

To minimize the pre-engineering cost, the follow- 
ing should be noted: 


1. A common fault with process engineers is that they 
do not build up a sufficiently strong set of specifications 
to delineate clearly what is wanted. Time and again it 
has been proved that the better the specifications, the easier 
it is for the seller to quote—and with less pre-engineering. 


2. To avoid technical changes on quotations, the process 


engineer in his specifications must be very sure of the prod- 
uct and capacity information used. For example, a last 
minute change in volume figures will undo a major amount 
of engineering in quotes that are ready for presentation. 


3. On the seller’s part, the pre-engineering drawings 
should be of assembly outline only, with very little detail 
drawing. Bear in mind the user wants to know how it 
works, what it generally looks like, its size, and if it will 
perform as desired. 


4. The more standard an item is, the less pre-engineer- 
ing is needed for the quote. That which is very nearly a 
stock item with the seller should take little explanation 
or pre-engineering. Full advantage should be taken of data 
on previously furnished items which nearly correspond with 
what is to be furnished. 


5. It is acknowledged, the more custom a job is, the 
more engineering and drawing will be necessary for any 
seller who wants to quote. However, in our present day 
there are not too many new engineering principles show- 
ing up on each new equipment quote. If the seller is 
quoting on a type of equipment he normally produces in 
his shop, it is a matter of bringing together those items, 
heads, index tables, hydraulic units, etc. that have been 
standard and familiar to him. Further, if engineering time 
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is spent on a job he does not receive, the time has not 
been entirely wasted—it will prove of value as a reference 
and cut down time needed on future quotations. 

6. The minimization of pre-engineering might be spelled 
out in terms of time. Usually two or three days is ample 
to prepare an offering as described in preceding paragraphs. 
In terms of past experience, this may seem a very short 
time to some sellers, but it can be done. 


> Rebuilding of Used Machinery 


Rebuilding of idle available equipment is one 
practice the user has firmly grasped to save costs and 
time. In the auto industry frequent model change 
brings about early equipment obsolescence. In the 
past, equipment was so special that this meant com- 
plete replacement—a thing the industry cannot now 
afford and cannot tolerate. Chrysler has participated 
along with many other users, and practically the en- 
tire group of manufacturers of automatic transfer line 
equipment, in developing industry standards for 
components. This has been done in a manner which 
does not limit individual maker inventiveness. 

Users of transfer equipment are convinced that 
much engineering time will be saved through the 
recombination of these components by what is known 
as, “the building block principle.” Further, much ad- 
ditional time will be saved in construction of the 
new combinations. Benefits of this program are 
starting now and will grow. 

Rebuilding of present surplus equipment has also 
been found practical as well. For instance, the au- 
thor’s company, in a manufacturing re-alignment, 
has made inoperative within the last four years, sev- 
eral engine plants. Much of this equipment is us- 
able by rework for other engines or other uses. Cer- 
tainly we will endeavor to make the best use possible 
of it. In this case the more complete engineering 
information we can furnish on the existing machine 
the easier the builder can rebuild and retool. We 
have our own ideas on what the cost of rebuilding 
each of these machines is and our purchasing depart- 
ment is giving careful consideration to the quota- 
tions received for same. In some cases we have 
decided our own people can rebuild the machines, 
and they have done so at less than the quoted prices 
of vendors and in a shorter span of time. This means 
that while we do not especially want to do machine 
rebuilding, we will do it if necessary to make the 
best possible used of our available facilities. And 
undoubtedly, every user of equipment has in mind 
this same principle. 


> Engineering Costs 


Automation: After pre-engineering and receipt 
of an order, engineering takes over in detail. Gen- 
erally—but there are some exceptions—the practice 
of the auto industry is to let orders for automation 
equipment on a design and build basis. Award 
of the order then is based on that combination, 
represented by one figure for both design and 
build. And we believe this to be fair and to result 
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in a best over-all solution. In this case the builder 
is wholly responsible for ultimate performance 
and if a design error causes a malfunction, he looks 
to his own designers for correction. The one area 
of concern to builders under this type of contract 
is that some user comptroller departments require 
a breakdown of design cost, build cost, tryout, etc. 
At Chrysler we request and receive this information 
at the time of quoting. 


Special Tools: Contrasting to automated equip- 
ment, the handling of engineering costs for special 
tools in the auto industry is entirely different. 
Almost all special tools—such as dies, jigs and fix- 
tures—are designed either in the user’s plant or on 
a design contract and the completed design given 
to a building source. 

Design contracts for special tools are usually let 
on the basis of one quoted figure for a family 
of tooling necessary to produce a given part. De- 
sign shops asked to quote are furnished a part print, 
routing sheet, flow chart, and reference sections 
of desired construction. From this they bid one 
figure for the entire amount of tooling design re- 
quired for that part. 


Engineering Changes: There are two distinct 
and well identifiable types of engineering changes 
which entail design considerations, whether they 
affect machinery, special tools, or automated equip- 
ment. These are product changes and process 
changes. 


1. Product Change—Whatever is affected must usually be 
corrected at once or with but little latitude. A minimum 
of time is allowed for estimating the change, and a nego- 
tiated fair and equitable cost is determined. 

2. Process Change—This change is usually initiated by 
the process engineer. It’s requirement can sometimes depend 
on whether it can be financially justified. Therefore, esti- 
mating for this type of change is required before it is made— 
either in design or construction. 


> That Word—“Ethics” 


In the workaday world in purchasing equipment 
there are many contacts between the opposing teams 
discussed here—the Buying Team and the Selling 
Team. Over a period of time, certain unwritten 
conditions have become a standard which we call 
“ethics.” And other practices have become stand- 
ards by which we govern our business. Since 
both these areas affect the buyer-seller relation- 
ship, they should be discussed before concluding 
this paper. Here are a few considerations: 


1. How many vendors should quote? 
Answer: Depends on circumstances and what the 
job is. Three are considered a minimum at Chrysler. 
More often four, five, or six are involved. In a 


72 


given specialist field there may be more vendors 
available, but experience and make of equipment 
now in use determine those to be called in. 


2. What about new sources? 
Answer: The auto industry I am sure is always 
receptive to and looking for new sources. This does 
not mean a new source will quote on every job but 
certainly will be given a chance to prove itself in 
areas where apparently best qualified. 


3. Who owns the design? 
Answer: Like others, if we pay for the design, we 
want to have it, and where possible the design is 
to be drawn on company paper. 


4. Are service books and drawings required? 
Answer: Where we did not pay for design but 
have purchased a standard item such as a stamping 
press, we feel a service manual complete with neces- 
sary drawings and cross-section is mandatory. The 
drawings need not be dimensioned, but they should 
show relative arrangement and part numbers. On 
extremely critical members where availability of a 
repair part might be questioned—we reserve the 
right to have a detailed drawing of that part which 
we may use in any way necessary to have the 
part made. 


5. Do detail specifications stifle invention? 

Answer: By equipping ourselves with good specifi- 
cations we feel the builder is helped to keep his 
pre-engineering to a minimum. Certainly specs 
influence the first quote but alternate quotes may 
be submitted and are encouraged. By these alternate 
quotes the vendor can present other thoughts on 
the subject. 


6. Delivery promises—how important? 
Answer: Delivery promises are all important to 
both the builder and the buyer. Friendly relations, 
together with necessity, make this an important 
consideration. Everything else being equal, many 
vendor selections are made based on past con- 
formance to delivery promises. 


7. What about trade names? 
Answer: An effort is made to keep trade names 
out of specifications. If necessary, a given name or 
names are indicated with “and or equivalent.” On 
such things as lubrication systems it should be 
understandable that one type normally will be 
used at a given plant. 


> Conclusion 


Although the comments in this paper are drawn 
from experience in the automotive industry, they 
also apply in most other industries. It is well to 
repeat again—that most sound business transac- 
tions are carried out best where there is evident 
good will, honesty, and fair play. 

We have shown that the purchaser does pay for 
engineering costs—but what he pays and when—is 
influenced greatly by the decisions of people on 
both the buying and selling side. And that the most 
logical action is to take every measure possible to 
keep engineering costs to a minimum. 
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By W. W. KUYPER aptamsrnds.:ucta ee 2s Re 


Manager, Manufacturing Engineering 
Large Steam Turbine-Generator Dept. 


General Electric Co. 
Schenectady, N. Y 


WHO pays for engineering costs? The cus- 

tomer pays. But how does he pay? When does 

he pay? And who owns the engineering? The 
customer sometimes pays for the engineering as a 
part of the price of the article he buys. Sometimes he 
pays for it as a separate item in the bill; sometimes 
he buys engineering only. Occasionally, he manages 
to underpay or not to pay at all. But the principle 
stands: The customer pays. 


> Consumer 


The ways in which he pays are as varied and 
flexible as industry and commerce. The ordinary 
consumer, as a customer, is probably at one end of 
the scale; government procurement of defense prod- 
ucts at the other. The industrial situation lies some- 
where in between. 

When Mrs. Jones buys a refrigerator, she buys the 
engineering as part of her purchase price—the en- 
gineering for design, for tools, and for transporta- 
tion. Her husband pays for the engineering of his 
automobile as part of the purchase price. When the 
Joneses buy a house, they usually pay for the 
architect’s fee, the civil engineer’s fee, and all other 
engineering fees as part of the purchase price. But 
for larger houses, they often hire an architect, and 
from him they buy the engineering for the struc- 
ture and engineering for many of the services within 
the structure. 

When the prospective home builder buys an 
architect’s services, he buys the designs. The cus- 
tomer owns the designs; but it is possible, of course, 
for the customer to buy designs which are not 
unique in themselves, and in which the sum of his 
ownership is really only the paper on which the 
designs are drawn. 


> Government 


Government procurement of defense products is 
not so simple. When the government buys a jet 


Fig. 1—Pendant controlled 34-inch diameter column ra- 
dial drill with 10-foot arm was built by Cincinnati- 
Bickford Div., Giddings & Lewis Co. Drilling head has 
50-hp drive motor, and is shown here drilling 6-inch 
diameter holes in high pressure shell joint at General 
Electric’s Large Steam Turbine-Generator Dept. 
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fighter plane which is in production, it usually buys 
certain production engineering as an integral part 
of the delivered airplane. 

But this was not the case during the develop- 
mental period of this airplane. Formerly, the Air 
Force, during the early phases, ran a design com- 
petition for which it paid each competitor for his 
designs. Then the government entered into a con- 
tract with two builders for prototypes. In these 
contracts, certain engineering costs and reimburse- 
ments probably were called out as well as profit 
limiting, renegotiation, and a number of other de- 
vices for safeguarding both parties. 

For many years now, government and industrial 
experts have been striving to find suitable bases for 
reimbursement for such engineering effort and to 
determine who owns what, and what the degree 
of ownership is after the designs are made. But 
this is the extreme problem. For most of us, the 
problems of paying for engineering costs are simpler. 


> Industrial 


Let us take a more typical situation, where a fi- 
nancier, an inventor, and a mechanic have asso- 
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ciated together to manufacture and market a new 
type of household mixer which prototypes and mar- 
ket studies have shown to have an unusually prom- 
ising future. In addition to money, this group 
needs designs and manufacturing space. 

It is possible for them to have production designs 
of the new device made by an engineering and de- 
sign organization. When the group does so, as the 
customer it owns the design. They can then get 
simple tools and most prototypes made by an ap- 
propriate manufacturer. There is no question here 
of who pays or who owns. 


> Machine Tools 


The machine tool business shows some interesting 
facets to this problem. When a man buys a stand- 
ard Number Five milling machine, he buys the 
engineering of the machine. If he buys fixtures for 
the machine, he pays for the engineering in the 
price of the fixtures. He does not own the design of 
the machine and he usually does not own the design 
of the fixtures. But both parties, the vender and 
the purchaser, usually feel free to use the fixture 
designs as they see fit. 

When a man buys a special machine of stand- 
ard type, the situation is much the same. To pro- 
tect their proprietary rights as far as practicable, 
the builders of special tools spend a great deal of 
engineering effort in preparing free, detailed pro- 
posals for their prospective customers without direct 


Fig. 2—Workstation view of Ex-Cell-O tape-controlled 
milling machine shows contour milling operation on 
steam turbine buckets at General Electric plant. 
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remuneration. They must choose carefully which 
of their individual possible proposals are most likely 
to suit them and the customer best. Unless they are 
adroit, they may do too little and alienate cus- 
tomers, or do too much and increase their proposal 
engineering costs beyond good business limits. 

There is an obverse side to this coin. The cus- 
tomer who asks for too many proposals without 
buying, or who treats the proprietary designs of 
the vender too cavalierly may find his venders less 
eager to serve him when he needs them. 

When special machines of a new type are pur- 
chased, the problems are similar, but a little harder 
to solve. A special machine of standard type might 
be a pendant controlled radial drill of the larger 
than standard size as shown in Fig. 1. The unusual 
special machine might be a tape-controlled milling 
machine like that of Fig. 2 for milling steam tur- 
bine buckets. The line of demarcation is hazy, but 
in general, the only time the question of direct 
payment of engineering costs is raised is where the 
proposed machine is a new special type. And then 
the question arises more often as a matter of assur- 
ing good faith and serious intentions on the part 
of the customer than for any other reason. 

The problems of who pays and when get really 
sticky only in special circumstances: A customer 
needs a piece of equipment where straightforward 
design and construction alone are not adequate for 
completion of the job; debugging is likely to be 
excessive; pre-trial of basic ideas is necessary; there 
are no other probable customers; the hazards in 
the way of success are considerable; or the cus- 
tomer desires to keep a close control over the de- 
velopment he pays for. 

Examples of such equipments might be an auto- 
matic assembly machine for a part of unique de- 
sign, a material sorting and handling equipment 
between an unusual combination of machines, or 
an automatic winding machine for automobile 
starters. 

In many of these cases, the customer—the manu- 
facturer of the part—tries to design and develop his 
own tools. Then he is more likely to own the 
results—at the price of paying for all necessary 
engineering and false starts. More likely only, 
because of the possible incidence of adverse patents 
or the disclosure of his own knowledge to others. 

If the customer is willing to undertake more risk 
of informing his competitors of what he is doing 
and of his results, he can proceed like the pro- 
moters of the new product: Buy the design, buy 
the manufacture, and then—in this case—buy the 
debugging and redesign so common in these special 
efforts. 

So the customer pays, and*he holds the con- 
trolling reins. He is limited in the speed he can 
travel by the limits of the industry from which 
he seeks help and by his own astuteness as a 
customer. He has the full resources of industry 
at his command; we are all customer-oriented. He 
needs only to present a challenge in such a way 
that a vender can respond with advantage to both 
parties. 
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By R. L. SCHOENBERGER RS ae NEL NI A 
Manager, Equipment Engineering & Maintenance 


R. R. Donnelley & Sons Co. 
Crawfordsville, Ind. 


THIS subject has been good discussion material 

for years. However, much of the subject mate- 

rial has been rather general and not specific 
enough to relate directly to any particular indus- 
trial situation. This brief discussion is intended 
to reduce the problem to within the limits of a par- 
ticular class of industry with the intent of achieving 
a more intimate view of a few of the disputed points. 
The following discussion reviews a few aspects which 
have some bearing on the problem. This is followed 
by the consideration of a particular class of industry, 
mainly as a convenience to the writer in presenting 
background to the reader so that a better under- 
standing of the comments may be realized. 


> Type of Industrial Situation 


Opinions on subjects like “What Courses Should 
Be Taught to Engineering Students,” “How Can 
Automation Be Achieved,” and so on, including the 
subject presented here, are all generally related 
quite closely to the education, experience, and type 
of industry within the experiences of the person 
rendering the opinion. Therefore, the following 
questions and comments would probably lead to a 
host of differing opinions. 


Organization Domination: Is the manufacturing 
organization large, medium, or small? Is the 
organization dominated by engineering, or is it 
dominated by sales, manufacturing, or others? Is 
engineering a strong staff service, or in a rather in- 
significant position in the organization? 


Nature of Product: Does the company have full 
control over their production? That is, are the prod- 
ucts, services, or items produced in quantities and 
on schedules dictated by the customers of the com- 
pany? Or, does the company determine its own 
product, scheduling, etc.? Is the product itself en- 
gineered, or partially so? Or, is the engineering 
totally involved with manufacturing equipment in- 
cluding special machines, modified standard ma- 
chines, automatic transfers, or other equipment 
associated with the manufacture and assembly of the 
product? Is the product a perishable item, a chem- 
ical, a mechanical device, an electrical device, a 
delicate item requiring special handling, or some 
other type? 


Availability of Standard Equipment: Even if a 
company may be one of the largest of its kind, it 
could well be that its total business could be less 
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than 5 per cent of the nation’s total. In this case, 
most of the standard machine builders would prob- 
ably aim for the very high percentage of the smaller 
firms. If this should be the case, considerable spe- 
cial engineering may be necessary for a large com- 
pany if it were desired to achieve higher productive 
speeds and a higher degree of automation. 


Availability of Engineering: Does the company 
have a reasonable engineering group with several 
project engineers working in the area of machine 
engineering? Is the design group assisted by outside 
engineering services? Or, is this type of engineering 
done completely by outside groups? If the available 
machine shops or machine building firms have en- 
gineering services, does the company have sufficient 
engineering help to write specifications and make 
decisions that will insure the equipment being at 
least reasonably suited for its purpose at a price that 
can be justified on an economic basis? 


> Specific Industrial Situation 


Consider the Noname Manufacturing Co. This 
firm employs 3000 people is a midwestern city of 
25,000 people. The product is such that it is not 
within the area of the machine engineers’ function. 
However, it is a product that is complex and re- 
quires a considerable number of process steps and 
assembly operations. Further, the product is made 
in a great variety of sizes, shapes, and operational 
steps. About 60 per cent of the product line lends it- 
self to automatic sequence processing and assembly 
operations. The nature of the product is such that 
standard machines are commercially available for 
only about 60 per cent of the operations, and that 
automatic transfers for sequence operation are largely 
in the area of special equipment. 

Consider that 100 people are employed in con- 
tributing to the technical effort, including research, 
technical service, plant engineering, industrial en- 
gineering, and machine engineering. Further, con- 
sider that 10 project engineers are engaged in ma- 
chine design or automation activities under the di- 
rection of a competent supervisor. 

The design group has a list of about 500 desirable 
projects for the current year with perhaps 30 of 
them involving expenditures of $10,000 or consid- 
erably more. The budget limitations and priority 
are such that 20 major projects have been approved 
and money budgeted for them. If each engineer is 
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given 2 major projects for the year, along with sev- 
eral minor projects, it is clear that outside engineer- 
ing services will have to be obtained to complete 
the priority list. In this general class of industry, 
engineering departments grow gradually and a sud- 
den large increase in manning is, in most cases, not 
tolerated by management. The ten design engineers 
will not likely be able to complete their assigned 
lists because of the unexpected involvements in 
emergencies, follow-ups and revisions on completed 
projects, and the usual involvement in committees, 
priority changes, etc. It is, therefore, highly de- 
sirable to employ outside engineering services to 
supplement the company’s project engineering 
group. 


> Engineering Costs 


Consider that the Noname Machine Engineering 
Department has a machine project assigned which 
will probably have a value of $25,000, the rough 
price based on experience and general knowledge 
of equipment peculiar to the business. The Noname 
Co., typical of its class, will usually emphasize projects 
that will permit the company to obtain better utili- 
zation of present systems or equipment, or those 
projects that will pay off in a very few years by 
combinations of lower cost, higher output, more 
versatility, less maintenance, etc. Further, lead 
time and experimental follow-up are so limited that 
it would appear that the “normal” activity could 
be classified as a series of “crash” programs. 

Continuing with the above $25,000 project, the 
engineering department is directed to turn the ma- 
chine over to the manufacturing department for 
production operation in exactly 8 months. The fol- 
lowing schedule is set up for control of the project. 


Project Schedule 


. Design, Drawings, Specifications, etc. .... 114 months 
. Quotations month 
. Appropriation Approvals and 

Purchase Orders 
. Construction 
. Installation and Revisions 
. Experimental Production & Follow-Up .. 1 
. Production Operation 


month 
months 
month 
months 


One project engineer will be assigned full time to 
this project. He will convert layouts to assemblies, 
take all other possible drafting short cuts, and 
utilize some detailing help. Consider the “design 
package” time of 114 months at the engineer’s rate 
of about $4.00 per hour with an overhead factor of 
2.75. This indicates that, based on six weeks and a 
40 hour week, 240 hours or a wage cost of $960 
would be in order. Using the overhead factor of 
2.75, the design cost would be about $2640. Note 
that this does not include installation, production 
follow-up, or any experimental changes which will be 
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done by the company project engineer and the com- 
pany maintenance shop personnel. 


The $2640 should be the quote for the design 
engineering costs on this project. Certainly, if 
most of the projects are in the $25,000 to $50,000 
class, the cost is reasonable. On $10,000 to $20,000 
projects, this cost is a higher percentage (assuming 
the same number of hours are involved) but, in the 
writer’s opinion, not to be considered unreasonable 
if the project is complex from an engineering stand- 


point. 


> Comments and Recommendations 


After a certain amount of experience with this 
type of activity, the picture becomes clearer as to 
the amount of engineering to be done by company 
engineers and the amount of engineering to be done 
outside. The writer is convinced that there is no 
substitute for a strong engineering service within 
the plant. However, this service can often be sup- 
plemented to advantage by using outside firms and 
consulting services. It should be emphasized again 
that the machine engineering staff in any pro- 
gressive firm will probably find the list of desirable 
projects far in excess of available capacity to do 
them. 


A well managed business must always limit the 
projects to those that can be afforded as measured 
by the company financial figures, regardless of the 
advantages to be gained. It is also again emphasized 
that the majority of these projects are usually limited 
to either: 1. Those that increase capacity, range, 
versatility, or output of existing equipment. 2. Those 
that involve the design of new equipment or achieve 
lower costs and higher production in the very near 
future. However, even these “bread and butter” 
projects usually are presented in a list far greater 
than the capacity of the usual engineering group. 


Certainly, engineering costs must be paid for 
whether these costs are paid to a staff service group 
within the manufacturing organization, to an engi- 
neering firm, a consultant, a machine shop having an 
engineering service, or some combination of these. 
Any firm that does not recognize the need for steady 
growth in expansion, diversification, and technical 
innovation is likely to be in a state of steady 
decay. A company cannot long rest on its laurels 
and remain in business in the highly competitive 
spirit of today. Engineering service, whether within 
the company or from an outside engineering firm, 
must be paid for and paid for adequately. Fail- 
ure to recognize this will soon block technological 
improvements to the extent that the company 
most certainly will accelerate its own downfall. 


In conclusion, it is emphasized that, on any equip- 
ment that is considered “special”, engineering costs 
must be reimbursed to the group providing the serv- 
ice. Further, engineering services are true profes- 
sional services, and the cost of such services might 
just as well be recognized as an expensive but, 
nevertheless, absolutely essential expense cost in op- 
erating a manufacturing business. 
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Director, Manufacturing Research 
New York, N. Y. 


ONE of the most profitable means of reducing 

production costs is the intelligent application 

and use of specially engineered manufacturing 
equipment. Specially engineered equipment in this 
discussion is confined to equipment employing new 
and unique concepts requiring manufacturing engi- 
neering development and feasibility studies prior to 
final design and build. 

Few companies maintain manufacturing engineer- 
ing staffs of sufficient size to permit the development 
and design of all of their requirements which fall 
in this category. Even fewer companies have the 
facilities to build the equipment once it has been 
developed and designed. It therefore becomes neces- 
sary to rely upon outside engineering firms and 
equipment suppliers to provide these services. 

After performance specifications and systems crite- 
ria have been determined, the question of procure- 
ment procedures becomes pertinent. When speci- 
fications and quantities are known, it is standard 
practice in our company to obtain quotations from 
a number of venders and then select the most de- 
sirable on a firm fixed-price basis. In the case of 
specially engineered equipment, however, it is ex- 
tremely difficult, if not impossible, in many appli- 
cations to estimate with any degree of accuracy the 
total cost of feasibility study, concept development, 
design, build, and de-bug. On a fixed-price basis, 
serious errors detrimental to the purchaser or to the 
supplier could result. 

We have no standard purchasing practice in pro- 
curing specially engineered machines. The actual 
procedure depends upon the type and complexity 
of the equipment, the state of current technology, 
the knowledge and specialized experience of poten- 
tial suppliers, etc. 

Where current technology must be advanced to 
develop the necessary design concepts, we have at 
times found it advantageous to negotiate a cost-plus- 
fixed-fee type of contract for the feasibility study, 
concept development, and prototvne design and build 
phases. The maximum permissible expenditures are 
specified, and close engineering liaison is established 
with the supplier. Target dates are defined, costs 
are reviewed and audited regularly, and development 
progress is monitored. Cancellation of the contract 
can be effected usually on prior 30 days written no- 
tice. With this arrangement, patent rights and en- 
gineering drawings usually are the property of the 
purchaser. After successful completion of a program, 


AuTOMATION—September 1960 


International Business Machines Corp. 


75 


By W. A. STADTLER smite 0c Smee EAT 


production equipment is purchased on a firm fixed- 
price basis. We prefer to include in this price the 
debugging costs in the supplier’s shop. Production 
quantities must be processed for a specified length of 
time and the equipment must be officially accepted 
by us before shipment is authorized. 

Whenever feasible, we strongly recommend invest- 
ment in prototype models representing the entire pro- 
posed machine, or portions of it, for the following 
reasons: 

1. It provides the basis for comprehensive determination 
of machine performance specifications, and final equipment 
design. 

2. It permits a far more accurate estimate of final design 
and construction costs. 

3. It reduces many of the uncertainties associated with 
de-bugging of the final equipment. 

4. It makes final delivery dates more realistic and depend- 
able. 

5. It provides an interim period which can be used for: 

a. Maintenance experience and training. 
b. Any required part design changes. 
c. Operator training and familiarization. 


In the foregoing example, the fact remains that 
manufacturing engineering or manufacturing re- 
search effort is required to produce new break- 
throughs in manufacturing equipment and processes 
which essentially must be custom-built to meet the 
requirements of one user. Regardless of whether 
this effort is expended in-plant or subcontracted, the 
user must pay, and he is entitled to certain rights, 
including patent protection. 


Now let us consider equipment which basically 
has widespread usage but requires preliminary en- 
gineering to adapt it to individual requirements. 
The basic technology has been developed and sup- 
pliers have specialized experience in this field. In our 
opinion, there should be no charge for the prelimi- 
nary engineering required for quotation purposes. 
The only so-called “free” engineering is performed 
by the unsuccessful bidder. It is not free in the 
true sense of the word because the costs are in- 
cluded in his engineering overhead and are applied 
to subsequent equipment sales. The only equitable 
way in which nominal charges for quotations could 
be justified would require all suppliers to demand 
this charge and then pass the savings in engineering 
overhead along to the user in the form of lower 
equipment costs. This seems highly improbable. 
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Fig. 1—Pallet loads of mate- 
rials can be transferred into 
and out of a trailer in 1% 
minutes with a conveyor sys- 
tem developed by Alvey 
Conveyor Mfg. Co. Inset 
shows equipment installed in 
the bed of a trailer. 


PNEUMATIC SYSTEM 
SPEEDS TRAILER LOADING 


TRACTOR-TRAILER facilities play an indis- 

pensable supporting role in the over-all opera- 

tions of many industries. Typically, they are 

used to deliver raw materials, subassemblies, and 

semifinished parts between plants or from suppliers, 

and to ship finished products to distribution cen- 
ters or points of use. 

When trucking hauls are short, trailer loading 

and unloading operations can consume a relatively 

large proportion of the total transit time. In many 


Fig. 2—Major elements of conveyor system include a 
pair of roller tracks for each pallet row, an endless 
drag chain that may be driven in either direction, and 
a flexible hose that can be inflated and deflated by 
gir pressure to raise and lower the drag chain with 
respect to the bottoms of pallets. A bearing plate 
beneath the chain protects the hose from damage due 
to abrasion. Sketches (a) and (b) illustrate, respective- 
ly, the position of the drag chain in its normal and 
operating condition. 
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AND UNLOADING 


cases, the economic necessity of closely and carefully 
packing a maximum amount of material in the 
confined space of a trailer often results in consider- 
able standby time for loading and unloading crews. 
If the cargo is perishable, an additional factor— 
that of health considerations—may require rapid han- 
dling in and out of trailers. 

The concept of handling unitized pallet loads of 
materials with fork trucks has done much to improve 


the efficiency with which goods can be transferred 


ed 
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into and out of trailers. However, even this procedure 
is limited in effectiveness. For example, careless 
operation of fork trucks can result in damage to car- 
goes or trailers. Also, special precautions necessary 
to protect personnel may hamper operations during 
peak load periods when truck traffic is heavy. 

With a view toward improving the efficiency of 
trailer loading and unloading operations, Alvey 
Conveyor Mlg. Co. has developed a self-powered, 
mechanized conveyor system, Fig. 1, that can be 
installed in a trailer. With the patented equipment, 
a 32-foot trailer can be fully loaded or unloaded in 
144 minutes. Palletized materials that can be han- 
dled include paper, baled goods, metal ingots, and 
cartons of bottles and cans. 


> System Operation 


In a typical trailer installation, Fig. 2, each row 
of pallets is supported on a pair of roller tracks ex- 
tending the length of the trailer. Usually, two pairs 
of tracks can be placed side by side in the trailer, 
and pallets may be stacked two high in each row. 

Between each pair of roller tracks for a pallet row 
is an endless drag chain that may be driven in 
either direction. In its normal position, Fig. 2a, the 
top of the chain is below the level of the bottoms of 
pallets in a row. ‘This section of chain rests on 
a hardened steel bearing plate which is supported 
by a length of flexible hose. 

To move the pallets in a row either into or out 
of the trailer, a valve is operated manually. This 
admits air into the flexible hose from a pressure tank. 
Resulting inflation of the hose then raises the bear- 
ing plate so that the top chain section is lifted into 
contact with the bottoms of the pallets, Fig. 2b. With 
the chain moving in the proper direction, pallets are 
either loaded or unloaded from the trailer by virtue 
of the friction between the top of the moving chain 
and the bottoms of the pallets. 

Air pressure in the flexible hose is regulated so that 
sufficient friction is generated to move the pallets. 
However, if the pallets meet an obstruction—as when 
the first pallet in a row reaches the front of the 
trailer during loading—the chain will slip relative 
to that pallet. Thus, inherent protection is afforded 
to the pallets and equipment when the pallets reach 
their final positions with the chain in motion. 

After a loading or unloading operation is com- 
pleted, the air in the flexible hose is exhausted to 
atmosphere. This causes deflation of the hose so 
that the bearing plate and upper chain section lower 
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to the normal position shown in Fig. 2a. In this 
condition, the system may also be used for manual 
operations by pushing pallet loads over the roller 
tracks. 


> Auxiliary Equipment 


Air for inflating the flexible hose is obtained from 
a pressure tank which has an integral hand pump. 
Normally, pressure in the tank is held to about 40 
psi. From the tank, the air passes through a pressure 
regulator that provides a constant pressure of ap- 
proximately 5 psi for inflating the hose. This pres- 


Fig. 3—Equipment mounted in an enclosure attached 
to the underside of a trailer includes a 2 horsepower 
gasoline engine for driving the drag chain, a hand- 
pumped air tank, a pressure regulator, control valves, 
and pressure gages. 


sure may be varied, however, to meet changing op- 
erating requirements. Power for driving the chain 
is obtained from an auxiliary gasoline engine that 
has a battery operated self-starter. All of this equip- 
ment, and the control valves, are mounted in an en- 
closure attached to the underside of the trailer, Fig. 3. 
Doors on the enclosure permit ready access to the 
components for maintenance and servicing. 


> Other Applications 


Although the application described is that of a 
trailer installation, the system is adaptable to intra- 
plant operations as well. For example, it can be 
used as a handling link between a production line 
and a shipping dock or warehouse. It can also serve 
as an accumulating line for incoming and outgoing 
palletized materials. In such applications, the auxil- 
iary equipment needed for trailer operation may be 
replaced with other components and plant services. 
For example, electric motor drives may be more 
convenient in a plant, and shop air lines can be used 
instead of hand-pumped pressure tanks. An oppor- 
tunity also exists in a plant for integrating the sys- 
tem with other equipment so as to provide automatic 
cycling of the conveyor in accordance with process 


needs. 





HEAVILY LOADED PLATES 


POSITIONED ELECTROMECHANICALLY 


EXPERIMENTAL work is generally thought 

of in terms of scaled down forces, but the 

forces exerted by an electromechanical po- 
sitioning system at Arnold Engineering Develop- 
ment Center, Tullahoma, Tenn., are large enough 
to be used in nearly any industrial requirement. 
A wind tunnel facility at the Center was built with 
movable top and bottom surfaces between flat 
parallel sides. Stainless steel top and bottom sur- 
faces 40 inches wide and 0.44 inch thick can be 
deformed along a section of the tunnel to provide 
varying height of opening. The height may be 
adjusted from 0.560 to 40 inches. 

Positioning of these surfaces is accomplished with- 
in 0.002 inch by 80 pairs of ball-screw jacks—40 
pairs for the top and 40 pairs for the bottom. Un- 
der operating conditions, a pair of jacks may carry 
a loading as high as 130,000 pounds while accu- 
rately maintaining the desired position. The jacks 
for the top surface are trunnion mounted between 


a supporting frame and bosses on the one-piece 
steel plate 28 feet long which forms the top sur- 
face. A similar mounting arrangement is used with 
the single plate which forms the bottom surface. 

Each pair of jacks is independently driven by a 
continuously running electric motor. Through ap- 
propriate gearing and the use of two magnetic 
clutches built by Fawick Corp., each pair of jacks 
can be extended or retracted to produce the de- 
sired hourglass contour along the tunnel. 

Adjustments of the jacks are sensed by potenti- 
ometers attached to the supporting frames and 
operated by special bars attached to the plates. The 
special bars are made of Invar to minimize any 
thermal effects. Setting of each potentiometer is 
compared to the setting of an associated master po- 
tentiometer on the control panel, The pair of jacks 
is automatically extended or retracted by selective 
energization of the clutches to attain and main- 
tain desired jack lengths. 


Precise positioning of steel plates to obtain and hold desired contours, against 
high pressure loading, is performed by 80 pairs of screw jacks partially seen 
from one side in the over-all photo. Inset shows one pair of jacks as they 
would appear looking at one end of the bottom plate. Both jacks are extended 
and retracted by the motor and combined clutch and gearbox mounted between 


the jacks. 


SO 
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AN APPROACH TO AUTOMATION IN 


PRODUCING MISSILE 
COMPONENTS 


Frequent product design changes, mixed production quan- 
tities, and short lead times are characteristics of missile man- 
ufacturing operations. In such a climate, how can the intro- 
duction of automatic production equipment be justifiedP The 
answer lies in pinpointing those areas where technical man- 
power savings, quality improvements, and shorter delivery 
intervals can be effected. Equipment must be versatile to en- 
sure maximum utilization. 


By J. B. CUNNINGHAM, General Supervisor, Tool Engineering 


Convair Div., General Dynamics Corp., Pomona, Calif. 


TO INTRODUCE automated equipment into a manufacturing plant 

requires more than the enthusiasm of one individual. Such a move must 

have the co-operation of all people who can influence the success of the 
equipment. Usually, a significant portion of a company’s managing staff be- 
comes involved in an automation project. While these people do not necessarily 
take an active part in putting the automated equipment into operation, the 
course of their attitude is invariably felt by those who have direct contact with 
this phase of the project. It is imperative, therefore, that management people 
accept responsibility for putting such equipment into use. Failure to exercise 
this responsibility has been the downfall of many new production ideas. With 
automation, the consequences of neglecting this management function can be 
even more severe. 

With proper teamwork, it is quite practical to introduce automatic pro- 
duction techniques in many missile manufacturing areas. Success in such 
endeavors is limited only by the imagination and common sense applied by 
all the people concerned. 


> Economics And Ingenuity 


The application of automation techniques in the guided missile field is 
more difficult than similar efforts in high production industries such as appli- 
ance and automotive. This is because lot sizes are relatively low and the fre- 
quency of engineering product changes is usually high in the missile field. 
As a result, missile manufacturing installations more closely resemble large 
job-shops than they do high production plants. Although the volume of work 


81 





PRODUCING MISSILE COMPONENTS } 


may be large enough to call for mass production 
of certain missile components, most of the products 
do not qualify for this type of production. 

Intermixing of low and medium-high volume parts 
is not the only problem in missile manufacture. 
There is also the one imposed by continual product 
changes. Therefore, when considering automation 
in this field, the incidence of engineering changes 
must be accepted and provision for these changes 
built into the equipment itself. 

As many an automation user can attest, the ap- 
plication of this production concept is usually fraught 
with problems. Not the least of these is the initial 
debugging of the machinery itself. Here, limited 
part production life is a serious handicap if it takes 
a long time to put a new piece of automatic produc- 
tion equipment into use. 

For example, there are cases where the product 
drawing for a new part is taken directly from the 
engineer’s drawing board and presented for manu- 
facture. While several thousand parts may be re- 


This machine was procured for the purpose of production 
welding missile folding control fins and dorsal fins. The 
control fins are fabricated of 17-7 PH stainless steel. The 
airfoil material itself is composed of sheets that are sand- 
wiched together in varying thicknesses and welded to a 
spar-forging. Each control fin requires 472 spot welds. The 
dorsal fin is less complex, being made of 1020 steel and con- 
sisting of fewer components. The welding machine for these 
parts, developed by Linde Co., Div., Union Carbide Corp., 
is numerically controlled by tape. It includes an inclinable 
workholding table with fixtures attached; a cross slide unit 
maneuverable in two horizontal plane directions; and four 
torch slides that serve to bring the torch tips in contact with 
the wo¥k after the correct point-to-point position has been 
achieved. Welding is by the inert gas shielded arc welding 
process. 

Capacity of the machine is four workpieces, each 20 by 
20 inches maximum. Larger workpieces may be accommodated 
if more than one torch is to perform welding at any one 
time. For example, the dorsal fin application calls for ali 
four torches during any one weld sequence step. 

The fixtures supporting the workpiece are separate and 
detachable from the machine platen so that different weld- 
ments can be produced on the machine. Control is achieved 
automatically by a punch-tape program control unit. Manual 
overriding of the tape system is provided for experimental 
and setup operations. Adaptability for the welding of other 
production parts, in addition to the folding and dorsal fins, 
has been designed into the machine. The equipment is 
therefore a multipurpose unit which operates over the en- 
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quired, the delay caused by preparing the production 
process sequence and by designing, building, and 
proving-in an intended piece of automation equip- 
ment often exceeds the interval when some of these 
parts are needed. Therefore, it becomes necessary 
to also provide tools and fixtures that can be used 
in the interim. This not only cuts down on the 
number of parts that are left to process through 
the automated machine, but also means that addi- 
tional expense is involved in making the temporary 
tools. 

With these obstacles, it becomes necessary that 
missile manufacturers decide in favor of a particular 
piece of automated equipment long before new part 
drawings are released. By implication, the nature of 
the machine or device must be such that it can be 
used on any of several types of parts. Then, when 
the machine becomes available for use, specific mis- 
sile parts which fall into the preconceived part-type 
configuration can be assigned to that machine. 

Another area of importance is simplified change- 
over and setup. Because of schedule needs and the 
prospect of engineering changes, it is impractical to 
set up a piece of automated equipment and allow 
it to run off an entire production quantity. Instead, 
it is more desirable that the whole quantity re- 
quired be divided into smaller lot sizes. Then, after 


tire range of the Heliarc spot weld process and has a dimen- 
sional capacity sufficient to accommodate many production 
parts. In accordance with a predetermined spot-position se- 
quence, the machine welds to any pattern with repeatability 
within 0.001 inch. 

The tilt table affords a means of placing a part in a plane 
that is inclined up to 20 degrees from horizontal. The two- 
direction slide mechanisms can then scan and place welds 
anywhere in the horizontal plane within their 20-inch ranges. 

Parts to be welded are preassembled and tack welded be- 
fore they are loaded into the fixtures. In the case of the 
folding fin, no restraining clamps are used to hold the parts 
in position. However, there are restraining devices inserted 
within the weldments to maintain internal dimensional 
tolerances and to control distortion. Dorsal fins are restrained 
in the fixtures by pneumatically operated clamps. Fixture 
nests locate the parts with respect to a zero position of the 
X and Y axes. These nests are designed to permit welding 
on both sides of the weldment by manually turning the part 
180 degrees periodically during the weld sequence cycle. 
Up to two such operations are currently used. 

The four fixtures are located on a flat table which is trun- 
nion mounted. The table is positioned on the Z axis, which 
positions the surface of the workpiece perpendicular to the 
welding electrode’s down travel. This is necessary in order 
to maintain exposure limits on the electrical arc. 

The program control section consists of several major 
components. A Friden Inc. Flexowriter typewriter is used to 
prepare program tapes from predetermined location and con- 
dition data for each weld. This unit can also be used to make 
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one of these lots is completed, another lot for an 
entirely different part must be produced, and so on. 
Under these conditions, a fast setup capability is 
mandatory. 

Being cognizant of the value of special machines 
in our operations, we are now engaged in a program 
aimed toward adoption of the “module” machine 
design concept inspired by the automotive industry. 
By classification, the rotary indexing worktable 
(dial) type machine is best suited for most of our 
hole-machining operations. The module concept can 
be applied to these machines with great practicality. 
Budget factors permitting, we intend to convert to 
this manufacturing medium within the next two 
years. Significant savings are expected from the 
standpoint of capital equipment conversion costs (in- 
curred when product configurations change) and 
direct labor costs. 

If existing equipment can be converted to operate 
as efficiently as new special machinery, it will cer- 
tainly be used. If it cannot feasibly be converted, 
and special machinery does not fit into the budget, 
the existing equipment might be arranged to permit 
an operator to run two or more machines. Auxiliary 
pushbutton control stations are useful in such in- 
stances, as are automatic loaders and similar handling 
devices. 


additional tapes from a master tape. It can be located re- 
mote from the machine proper for more convenient use if 
desired. Our practice is to prepare tapes in our Tool En- 
gineering Dept. so that this process can be integrated with 
normal tool design functions. 

Use of this machine to mechanize what was a hand-gun 
operation has created not only a conservation of man- 
power, but has also allowed achievement of quality levels 
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All of these restrictions tax the skills of equip- 
ment designers and inherently increase the cost of 
machines as compared to single-purpose automation 
units employed by mass-producers. Most of the cur- 
rent applications of automation in our plant are 
based on the conservation of manpower rather than 
spectacular production increases. 

At this point it should be stated that relatively 
few missile parts can benefit from automated manu- 
facturing machinery. While the potential for such 
applications is on the rise, by necessity the scope 
will be limited until the time when product de- 
signs mature to a “no change” status and production 
quantities are larger. 

At Convair Div., General Dynamics Corp., we 
have approached the use of automation with em- 
phasis on equipment that approaches universal ap- 
plication. The key to our success has been in mak- 
ing use of machine design and industrial engineer- 
ing principles that provide this characteristic to as 
great a degree as possible. With this in mind, several 
pieces of automated equipment have been built or 
procured, and we are currently enjoying the re- 
sulting savings. Some of this equipment will be 
described in accompanying pages. Application areas 
include welding, drilling, circuit board manufacture, 
and automatic testing and analyzing. 


heretofore unattainable. In addition to its primary function 
of welding dorsal and control fins, the machine can be used 
for less complex, conventional weld applications. This en- 
sures its continued utility at full production capacity. 





A tape controlled Burgmaster drill press manufactured by 
Burg Too! Mfg. Co. Inc. is a recent acquisition. Equipped 
with an Electropoint control system built by Electrosystems 
Inc., it is similar to a standard machine with the addition 
of a positioning table and the control system. 

Frequent product design changes, production quantities 
of large and small size, and short lead time available for 
tooling dictated the need for tape controlled drilling equip- 
ment. Economies in production time and in tooling cost 
contribute further toward its value. 

Prior to purchase of the equipment, it was estimated that 
the savings in tooling costs on only five parts on a previous 
contract would amortize the capital outlay in one year. 
Subsequent experience has demonstrated that such tooling 
cost savings are possible as well as improved production ef- 
ficiency and rapid accommodation of product design changes. 

Drill jigs are simple holding fixtures that have target or 
setup holes for indicating table position. No drill bushings 


DIP SOLDERING MACHINE 


One of the first steps taken to improve our circuit board 
production facility was the development of an automatic ma- 
chine for dip soldering the clinched-over wire leads on etched 
boards. Substantial labor savings and greater component re- 
liability were in sight if this work could be done on auto- 
mated equipment. 

As part of a manufacturing research and development 
study, a survey was made to determine whether a machine 
was already available that would serve our purpose. Follow- 
ing an exhaustive quest, which included numerous trips to 
other facilities, it was concluded that no such equipment 
existed. It then was decided to design our own machine 
based upon expected high production. 

Early experiments were devoted largely to an investiga- 
tion of fluxing, dross elimination, and tooling. Pursuing one 
design concept, a prototype model was constructed that 
tested the principles which had evolved in the experiments. 
A degree of success was experienced that made it logical 
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or costly jig-boring work is necessary. Tapes are normally 
prepared in the Tool Engineering Dept. and require a mini- 
mum of conversion from design dimensions. Changes in 
hole size or position require tape changes only; no fixture 
rework is involved. 

Operator efficiency does not affect the over-all machine 
cycle except during the loading and unloading phases. It 
has been our experience that we can expect an increase of 
up to 50 per cent in standard-hour realization on most drill- 
ing operations with this machine. 

Accuracy of work produced has been consistently good on 
close tolerance parts. Rejects—previously associated with 
poor alignment of drill and bushing, worn bushings, under- 
size drills, and omitted operations—are now absent. To run 
a new part, a simple workholding device is made and a new 
tape prepared using a manually operated punch. With such 
basic simplicity of changeover, the machine has extremely 
broad applicability. 


for us to embark upon the design of a production model 
encompassing all of the factors learned. 

To this end, a six-station in-line transfer machine was 
engineered that promised to more than meet the immediate 
production requirements (which were destined to increase 


as time went on). The machine was to be hydraulically 
powered and electrically controlled, and attain an average 
production rate of one complete circuit board every second. 
Also, it was to be the first machine at our facility with a 
built-in provision for self-loading and unloading. This last 
criterion would make it possible to integrate the dip solder- 
ing machine with an entire automated circuit board manu- 
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facturing line if desired at a later date. A magazine loader 
would provide storage float. If the machine were operated 
as a single unit, parts could be hopper fed into the maga- 
zine, resulting in a savings in manpower. 

There are seven basic functional stations in the machine. 
These include: Load, preheat (3 stations), solder, cool, and 
unload. Without the magazine loader, circuit board assem- 
blies may be manually snapped onto an adapter pallet. The 
pallet is then slid into way-grooves at the load station. Sev- 
eral pallets may be loaded in this manner until the 18-inch 
long station is full. 

Depression of a Cycle Start button transfers the circuit 
boards sequentially to each of the three preheat stations 
where their undersurfaces are warmed for better solderability. 
There is also provision for fluxing the circuit paths during 
the preheat phase, although we prefer to do this prior to 
loading when relatively short runs are involved. Next is 
the soldering station where the warmed copper circuit paths 
are lowered to contact the molten solder (see photo insert). 


ETCHING MACHINE. 


To further modernize our circuit board production facility, 
an automatic etching machine was procured. This machine 
is suitable for volume etching of single or double-sided cir- 
cuit boards, and is adaptable to either a continuous processing 
line or a single work center. Use of this machine results in 
production cost savings of $1.98 per missile, which allowed 
its amortization over a reasonable number of units produced. 
The etcher is continuous and automatic, and incorporates a 
water rinse within the machine. It is capable of etching one 
ounce of copper at the rate of 120 linear feet per hour. 

The machine’s transfer mechanism is variable, and may be 
set at any allowable traverse rate. Constructed largely of 
polyvinyl chloride, all internally exposed metal parts of the 


An airfoil control surface analyzer was developed to per- 
form a specific mechanical gaging function on missile and 
booster fins. Its purpose is to determine the dihedral, inci- 
dence, and camber of an airfoil. This information is sub- 


There follows a vertical “jogging” action which removes 
trapped air from beneath the boards. The soldered boards 
are raised and transferred to the cooling station and then 
to the unload area. 

As each station normally contains several circuit board as- 
semblies, one transfer stroke more than matches the pro 
duction goal of one unit per second with a machine cycle 
time of approximately 14 seconds. 

An electrical control panel sequences the operations auto- 
matically. However, depression of a Manual button allows 
discrete phases of the machine’s cycle to be operated separate- 
ly with individual pushbuttons. 

While the machine normally employs a pallet to hold 
each workpiece during processing, it also has adjustable ways 
which can be set to run any width of board within the 
machine’s capacity without need for the pallet. We antici- 
pate that no circuit board will be designed that would be 
too small or too large for this piece of automated equip- 
ment to handle. 


machine are made of titanium, thus rendering it highly re- 
sistant to the ferric chloride etchant solution. Nonclogging 
Teflon spray nozzles are used for the solution. 

Capacity is such that circuit board panels up to 22 by 
25 inches can be handled. The machine has transparent sides 
to permit viewing of the panels during the etching opera- 
tion. 

With physical and electrical modification, this etcher 
could be integrated with “before and after” processes to 
allow completely automatic loading and unloading. It is 
“universal” within its maximum dimensional capacity, and 
it is not expected that future product configuration changes 
will affect the usability of this machine. 
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sequently resolved to establish an orientation datum point 
used to relate the control fin’s surface configuration to the 
actuation mechanism within the missile (provided the con- 
figuration is within acceptable limits). 

The machine automatically measures airfoil asymmetry at 


Tier 





feeding its data into a computer that 
determines th« camber and incidence for the area repre- 
sented by ar » point. As it is impossible to fabricate 
a perfect aerodynamic surface, point-by-point measurement 
is not adequate in itself. The machine therefore sums and 
integrates the point-by-point data to compute the over-all 
camber. Each computation is tabulated by the machine, 
along with special data indicating the amount of dihedral. 
At the end of the process, an operator is presented with 
the values of dihedral, total effective camber, and incidence. 
A self-check by the machine indicates proper over-all sys- 
tem operation. If a malfunction is detected, a simple moni- 
toring procedure isolates the faults to one of the major sec- 
tions of the system. 

In the manual process replaced by the analyzer, data taken 
with an alligator gage was hand-tabulated and later used 
in the solution of two separate equations which were solved 
with the aid of a desk calculator. Two men inspected each 
airfoil to reduce the possibility of introducing human errors. 


40 preselected 


These measurements required as much as 1.4 manhours per 


All functional units in missiles must be tested thoroughly 
before they can be accepted as battle-ready weapons. Our 
early missile programs required rigid tests that were ac- 
complished using test gear demanding a high incidence of 
manual manipulation. ‘The corresponding operating man- 
power was high. 

With increased missile sophistication and complexity, as 
well as expanded production requirements, it became ad- 
visable to design test equipment that could automatically 
check out various functional elements in a programmable, 
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Visual - electrical 
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part inspected. The analyzer processes the same part in 
0.1 hour or less, checks more points, improves data accuracy 
by a factor of 3, and minimizes human errors. 

The analyzer was developed for a specific purpose, but is 
easily adapted to a variety of precision gaging applications. 
For example, on cast booster fins, raw castings can be in- 
spected prior to machining, which prevents labor being 
spent on parts unacceptable from the beginning. 

Control of the analyzer is by punched tape, using binary 
input commands. Measurements are made with optical-type 
digital transducers, and a hybrid digital-analog-digital com- 
puter is used for computing and tabulating process data. 

The analyzer represents an attempt at universal applica- 
tion, and significant technical manpower has been saved for 
use in other complex inspection areas. Furthermore, with 
the device, the total elapsed time to produce a missile is 
Thus, 


through use of automation, critical weapons are made avail- 


shortened without need for additional manpower. 


able for combat use much sooner than when conventional 
manufacturing principles were employed. 


predetermined sequence. This equipment has been devised 
to analyze and diagnose all critical control elements; namely, 
electronic, pneumatic, hydraulic, and mechanical. 

As a result of developing and using automated test equip- 
ment, cost factors reveal that this move toward automation 
has been profitable. In 1953, a production rate of N missiles 
per month required an investment in nine test equipment 
stations costing $234,000. A total of 80 individual test meas- 
urements was made, and an average of 529 manhours was 
required to set up for the test, calibrate the test station, 
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run the test, reduce the data, and perform trouble isolation 
and failure diagnosis as required. 

In 1959, a production rate of N missiles per month re- 
quired an investment in two test equipment stations cost- 
ing $184,000. A total of 250 individual test measurements 
was made, and an average of 37.3 manhours was required 
for test setup, calibration, test operation, data reduction, and 
trouble isolation and failure diagnosis. 

The equipment is automatically programmed by punched 
cards read in sequence by a card reader. Automatic test 
data printout is accomplished with a modified electric type- 
writer. The unit is made up of basic “building block” 
modules which can be combined into various configurations 
to meet new test problems as they develop. The module 
concept also simplifies the design process, manufacturing, pro- 
visioning, spares support, maintenance, and systems integra- 
tion. 

Basic elements of the automatic test equipment system 
include: 


1. An automatic card reader and auxiliary relay trees for 
test programming and control. 

2. Precision ac and dc test stimuli sources with ranging 
provided by a punched card controlled digital-to-analog con- 
verter. 

3. A magnetic core memory for storage of test data. 

4. A digital timer for test timing control. 

5. A time-to-de converter for checkout of missile program 
timer functions (timed functions are converted to dc voltages 
numerically equal to the time or times involved). 

6. A high speed analog-to-digital converter (precision digi- 
tal voltmeter). 

7. A voltmeter input sequencer which provides sub-rout- 
ing switching (punched card controlled) for analog-to-digital 
converter control. 

8. Noise converters (noise power and noise peak) for sys- 
tem noise content measurement. 

9. A typewriter sequencer (punched card controlled) which 
reads test data stored in the magnetic memory and trans- 
fers it to an electric typewriter. The typewriter sequencer 
also contains a digital comparator for Go or No-Go de- 
termination. 

10. An ac to de converter (punched card range controlled) 
which converts ac test signals to de permitting readout by 
the de analog-to-digital converter. 

ll. A card sequence checker to ensure that cards in a 
deck are in proper sequence. 

12. A remotely controlled electric typewriter. 


The type- 


writer prints wut alpha-numerical information including test 
identification, quantitative test data, and a G or N to indi- 
cate Go or No-Go for each test performed where this type 
of decision can be made by the test equipment system. 

13. Appropriate regulated power supplies, ac and dc, to 
power the test equipment and the missile or missile com- 
ponent under test. 


Punched cards are fed into the card reader to control 
all operations of the test unit. For each test station three 
groups of cards are required: The first group programs a 
production test for the component; the second group of 
cards removes the information stored in the memory core 
during the production test, checks values against tolerance 
limits punched in the cards, and causes data to be recorded 
on the typewriter; the third group is used to perform a 
periodic (once or twice daily) shop test procedure upon the 
test unit. The cards of the various groups differ in color 
to eliminate confusion. 

To perform any test, the appropriate group of cards is 
placed in the input rack of the card reader. The operator 
then presses a Start button, and the test proceeds auto- 
matically. The cards appear in the output rack of the card 
reader (stacked in the same sequence) at completion of the 
test. Where manual adjustments must be made to the com- 
ponent under test, the setup for the adjustment is made by 
a card, but the advance to the next card is controlled by 
the operator. 

It is not always possible to assign a tolerance to a par- 
ticular parameter during a production test. This condition 
occurs when one parameter is related to another. For ex- 
ample, in the two measurements taken to determine the 
integration rate of a linear integrator, only the difference 
between the two values is important. In the future it may 
be possible to add a small, transistorized digital computer 
to the memory output to perform required mathematical 
computation on this type of parameter. At present these 
parameter values are followed by a letter other than G or N. 
The operator then refers to an instruction sheet for the ap- 
propriate computation to determine Go and No-Go criteria. 

Much importance has been placed on the ability to quickly 
switch from one set of test parameters to another. The use 
of punched cards allows value and sequence changes to be 
made without a general modification of the equipment itself. 
Also, the use of a module, or building-block, design allows 
us to make major changes within each module to meet 
drastic test procedure innovations when required by new 
missile designs. The accompanying illustration represents 
a typical grouping of modules for a particular test setup. 


ISOLATION between a working fluid and process acids is accomplished 
with a bank of duplex head, positive displacement pumps developed by the 
Process Equipment Div., Lapp Insulator Co. The pumps are used by an 
appliance manufacturer to transfer acids from storage tanks into vats used 


for scaling and conditioning metal. 


Each pump includes an adjustable-stroke piston operating in a cylinder. 
As the piston is reciprocated, oil in the cylinder moves a diaphragm back 
and forth. During the back stroke of the diaphragm, process fluid is drawn 
into a reagent head through suction check valves. This fluid is forced 
through a discharge valve during the forward stroke of the diaphragm. No 
stuffing boxes, seals, or flush streams are needed, so that leakage of expensive 


and dangerous acids is not a problem. 


In five years of operation, yearly maintenance costs for the pumps have 
been less than 5 per cent of the initial purchase price. In addition, uniform 
acid concentration can be maintained in the processing vats so that all 


of the products receive the proper treatment. 
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Fig. 1—Automatically 32 operations are performed on this 
M-14 automatic rifle receiver as it is processed through 32 sta- 


tions of a two-unit transfer-type machine system. 
machining 


During the 
operations, the original weight of the forging is 


reduced by about 43 per cent while undergoing milling, drilling, 


undercutting, and tracer controlled profiling. 


APPLYING 


BUILDING BLOCK UNITS 


TO MACHINE RIFLE PARTS 


Considerable interest is currently being expressed in the building block principle of 
machine tool construction which facilitates equipment changes in a production line 
when part designs change. In developing the two-unit transfer type system discussed 
in this article, the machine tool builder placed major emphasis on equipment stand- 


ardization and adherence to the building block principle. 


By A. D. GUNDERSON, Chief Engineer, George Gorton Machine Co., Racine, Wis 


WHEN a user decides to procure a transfer- 
type machine tool, he knows that he will get 
a multiple-operation system that will perform 
at maximum efficiency on the part for which it is 
designed. However, there is a price for this efficiency 
since the machine tool system must often be highly 
specialized in design, and this specialization usually 
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makes it difficult to adapt the system to changes in 
part design. Therefore, while on the surface the user 
wants a transfer machine containing a specified 
number of machining stations, in the back of his 
mind he also wants a system composed of the same 
number of individual stations that can be split apart 
into self-contained machining units, rearranged to 
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process different parts, and even used as single sepa- 
rate machine tools. This user demand has led to 
the development of the building block principle of 
transfer-type machine tool design. 

In designing and building a transfer-type machine 
tool system for the Winchester-Western Div., Olin- 
Mathieson Chemical Corp., to produce the receiver 
of the M-14 automatic rifle, the George Gorton Ma- 
chine Co. utilized the building block principle as 
much as was practically possible. Adherence to this 


UNIT 1 


Station 

1—Vertical mill, form-type cutter 

2—Horizontal mill, form-type cutter, cross-slide angled 
at 5 degrees 

3—Horizontal mill, form-type cutter, cross-slide angled 
at 15 degrees 

4—Horizontal 3-spindle drill head 

S—Horizontal 2-spindle drill head 

6—Vertical roughing mill 

7—Vertical profile mill with 360 degree tracer unit 

8—Vertical mill, T-type undercutter 

9—Vertical mill inclined 5 degrees in two directions 

10—Horizontal mill, circular saw-type tool 

1l—Horizontal mill, cross-slide angled at 5 degrees, 
spindle swiveled 60 degrees, end mill cutter for 
roughing 

12—Same as 11 except ball nose cutter for finishing 

13—Horizontal mill, spindle swiveled at 45 degrees, 
roughing cut 

14—Vertical mill, undercuts one side of part 

15—Vertical mill, undercuts other side of part 

16—Vertical mill, inclined 5 degrees in two directions 


UNIT 2 


Station 

17—Vertical mill, end mill cutter, horizontal box cut 

18—Vertical mill, end mill cutter, horizontal box cut 

19—Vertical mill, spindle swiveled at 20 degrees, hori- 
zontal box cut 

20—Vertical mill, inclined at 45 degrees, spindle swiv- 
eled at 3¥2 degrees, woodruff cutter, in and out cycle 

21—Vertical mill, spindle swiveled at 45 degrees, ver- 
tical box cut 

22—Vertical mill, finishes cut of 21 

23—Horizontal mill, end mill cutter, vertical box cut 

24—Vertical mill, chamfers in horizontal box cut 

25—Vertical mill, inclined at 10 degrees, tracer con- 
trolled rough cut 

26—Vertical mill, inclined at 10 degrees, tracer con- 
trolled finish cut 

27—Vertical mill, inclined at 10 degrees, horizontal box 
cut 

28—Horizontal mill, spindle swiveled at 10 degrees, 
roughing cut 

29—Vertical mill, finishes cut of 28 from different angle 

30—Vertical mill, roughing cut 

31—Vertical mill, finish horizontal box cut 

32—Horizontal mill, tracer controlled vertical slide move- 
ment 


principle led to the development of a highly satis- 
factory transfer machine tool system that is capable 
of attaining all of the user’s specifications and still 
retains the flexibility and individuality of separate 
machine tools. An additional benefit for the user 
was that the building block principle provided a 
means of holding design and build costs to a mini- 
mum. 

The development of this system stems back to a 
proposal our company made to Winchester Western 
several years ago. At that time, we offered a design 
for a multistation system to machine small parts 
for a commercial line of rifles. This was a radical 
departure from Winchester’s method of manufac- 
turing parts. Although the proposal was enthusiasti- 
cally received, the project was not adopted for eco- 
nomic reasons. Later, the M-14 automatic rifle proj- 
ect, a weapon for the NATO forces, entered the pic- 
ture, and the original proposal was resurrected with 
a request that it be altered to suit the new require- 
ments. 

The M-14 receiver part is a steel forging with a 
Rockwell C hardness of about 20. Prior to being 
machined on the Gorton system, many of its ex- 
terior surfaces are broached. A sketch of the part as 
it is ready to be machined by the system is shown 
in Fig. 1. The part measures about 77% inches in 
length, 1 11/16 inches in width, and 25% inches in 
depth. It weighs approximately 2 lb 7 oz before ma- 
chining and is reduced to a weight of about | lb 6 oz 
during processing. Automatically 32 operations are 
performed on the part by the transfer system and 
include vertical, horizontal, and angular milling; 
undercutting; drilling; and automatic tracer con- 
trolled profiling and duplicating. 


> Operating Sequence 


The layout of the transfer system is shown in Fig. 
2. The system is composed of two separate transfer- 
type machine units, each having 16 stations. The steel 


2—Each unit of the two-unit system is 
arranged as shown in this diagram. Parts 
are manually loaded into righthand fix- 
tures at the load-transfer-unioad position, 





Fig. 3—Close-up view shows parts in the righthand and 
lefthand fixtures of Unit 1. At this point in the line, 
the part in the righthand fixture is ready to be indexed 
into Station 1 while the part in the lefthand fixture is 
being milled at Station 9. An air exhaust system, such 
as shown at Station 9, is used at many of the stations 
to help remove the large amount of chips created by 
the system. 


receiver forging is manually loaded into a transfer 
platen fixture in an upright position, Fig. 3, for auto- 
matic indexing through the first eight stations on 
the operator side of Unit 1. 

After a series of milling, drilling, and undercutting 
operations, the fixture and part reach the far end of 
Unit 1, Fig. 4, pass through a flushing bath to re- 


Fig. 4—Over-all view of Unit 
1 shows the chip removal 
equipment at the cleaning 
end of the line. Some of the 
air exhaust systems for col- 
lecting chips can be seen at 
the far left. Other metal 
cuttings are dumped on the 
chip removal conveyor, shown 
in the foreground, as the 
part and fixture make a 
180-degree turn for return 
to the loading position. A 
third system, between the 
chip removal conveyor and 
the end of the unit, flushes 
the part and fixture to com- 
plete the cleaning process. 


move chips, and are returned to the loading end of 
the unit by the return leg of the transfer conveyor 
which carries the platens under the machining sta- 
tions. At the loading position, the operator removes 
the part from the right hand fixture, Fig. 3, turns 
the part upside down, and loads it into the left hand 
fixture for transfer through the remaining eight sta- 
tions on this unit. 


During the second pass through Unit 1, the part 
undergoes a series of vertical, horizontal, and angular 
milling operations and is undercut at three stations. 
Upon reaching the far end of the unit, the fixture 
and part are again flushed to remove chips and 
then returned by conveyor to the loading position. 
At this point, the part is removed from the fixture 
and delivered to Unit 2 of the transfer system. 

A similar sequence of operations takes place on 
Unit 2 which is physically laid out the same as 
Unit 1. A second operator manually loads the part 
in a righthand fixture for transfer through Stations 
17 through 24. However, this time the part is located 
in the fixture so that it lies on its side. After a series 
of milling operations, the fixture and part are flushed 
and conveyor returned to the head end of the unit. 
The operator manually transfers the part to the 
lefthand fixture, locating the part in an upright 
position. After being machined in Stations 25 through 
32, the part is flushed, returned to the loading posi- 
tion, and unloaded for transfer to subsequent finish- 
ing equipment. 


> Design Approach 


Our approach in designing special machine tool 
units such as this transfer system is to first sub- 


AUTOMATION—September 1960 





Fig. 5—Transfer conveyor for 
Unit 1 is clearly shown in this _ 
view taken during construc- 
tion. The 43 fixture platens, j 
holding two fixtures each, 
will be secured to the single 
chain conveyor at each of 
the small square plates. The 
large rectangular plates ride 
between the fixture platens 
and keep chips from accu- 
mulating under the conveyor. 
The transfer conveyor is in- 
dexed by a hydraulic system 
operating at 600 psi pres- 
sure. 


divide the system into basic machining units or 


building blocks which can be constructed as au- 
tonomous units in themselves. Each autonomous unit 
is designed to be as independent in operation as 
possible, that is, complete with its own control sys- 
tem, hydraulic system, drive motor, etc. The com- 
ponents and parts which make up each autonomous 
unit are standardized as much as possible to provide 
interchangeability between units and to minimize 
the spare part stock for the entire system. A system 
is then built by combining various autonomous units 
according to a process flow chart, integrating the 
units together by means of a suitable transfer mecha- 
nism carrying the part fixtures, and installing an 
over-all system control network. 

The advantages to the user of this type of system 
are many. Any station in the system can be removed 
from its position without disrupting the operations 
of the remaining stations. The removed station can 
be switched with any other station or can be op- 
erated independently as a single unit. When part 
dimensions or configurations change, all units in 
the system can be rearranged to suit a new process 
flow plan. If a new operation is required on a part, 
an old unit can be removed from the line, and a new 
unit incorporating different tooling can be installed. 

For example, in the transfer system for machining 
the M14 rifle receiver, each of the 32 stations is an 
autonomous unit consisting of a machine base; a 
standard height knee that projects across the transfer 
conveyor travel area and contains the fixture platen 
locating and clamping mechanism; a cross-slide base 
plate having either a horizontal or angled face; a 
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traversing mechanism for either unidirectional or 
cross-compound movement; a machine head having 
an adjustable feed-rate spindle and which in some 
cases can be swiveled for angular cutting; a hydrau- 
lic system including a reservoir, pump, motor, and 
valve panel; and a station control panel. 

Basically, three different types of machine heads 
are used in the system, One is a vertical milling 
spindle with a swivel head which can be used as 
a straight in and out tool or as a box cycle tool. 
The second is a horizontal milling spindle having 
either in and out or box cycle movement. The third 
is a multiple spindle, horizontal drilling head. Each 
type of head is standardized, and quite a few parts 
can be interchanged between the vertical and hori- 
zontal milling spindles. 

The machine bases have been standardized as 
much as possible although several different bases 
are required to accommodate the different types of 
machine heads. Cross-slide base plates are mounted 
on top of the bases. These vary from horizontal 
plates to angled plates of 5 or more degrees. Bolted 
to the front of the bases are the knees which project 
across the transfer mechanism. 

The hydraulic systems for the stations are located 
to the rear of the machine bases. Each station has 
its own system which includes a reservoir, pump, 
motor, and valve panel. The hydraulic systems are 
identical except for the stations that do not require 
a cross-compound movement for a box cycle cut. At 
these stations, two 4-way valves are eliminated. 
Other than this variation, any system can be used 
with any head on the two units. The only compo- 
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BUILDING BLOCK UNITS 2 


nents shared by two stations are mist-coolant units. 
In the interest of economy, only 17 units are used 
to supply the 32 stations. 


> Transfer Mechanism 


The 16 autonomous stations in each system unit 
are integrated into a production line by the trans- 
fer mechanism which holds the fixtures that carry 
the part from station to station. A view of the trans- 
fer mechanism, taken during the construction of Unit 
1, is shown in Fig. 5. Basically, this mechanism 
is a continuous-loop, single-chain conveyor which 
supports 43 fixture platens. Since each platen carries 
two fixtures, 86 fixtures are used on each unit. 

To maintain the desired flexibility of the transfer 
system, the transfer mechanism is not rigidly affixed 
to the individual stations. For example, the platens 
are mounted on the transfer conveyor by means of 
rubber bushings so that precise alignment of the 
platen with the station would not be necessary. 
When a fixture indexes to a station, two shot bolts 
rise out of the knee and enter guide holes at diago- 
nally opposite corners of the fixture platen. Due 
to the rubber bushings, alignment can be off as 
much as 1/16 inch without affecting station opera- 
tion. The shot bolts lift the platen against two ma- 
chined stops rigidly affixed to the knee, and hydrau- 
lically actuated clamps at the two other diagonal 
corners securely lock the platen into position for 
part machining. 

This arrangement of positioning the fixture at 
each station also provides location flexibility between 
stations and eliminates the necessity of precise align- 
ment between machining heads. As long as the 
center-to-center distance between the heads is main- 


tained within 1/16 inch, the system will operate 
satisfactorily. 


> Control Network 


The electrical wiring system for each station is 
also designed as an entity. All wiring for a station 
is cabled in one bundle and carried by overhead con- 
duit to a central control cabinet. Here, the wiring 
is connected to electrical control relays which are 
arranged in a row for each station. A second control 
cabinet contains the motor starters for the stations. 
When a station is removed from the system, the 
wiring is disconnected from the control cabinet, the 
cable bundle is pulled from the conduit, and the 
complete wiring is coiled at the station. 

Each station has its own individual control panel 
by which the machining unit can be switched either 
to automatic or to manual operation. By switching 
to manual operation, a maintenance man can check 
all movements of the station by manipulating the 
pushbuttons and switches on the panel. During the 
time a station is on manual control, the rest of the 
system cannot be indexed. 

Each transfer unit is controlled by the machine 
operator by means of a small master control panel 
at the load-transfer-unload position, Fig. 6. The 
transfer mechanism is indexed by the operator who 
simultaneously presses two pushbuttons on the con- 
trol panel. As soon as the platen is locked into posi- 
tion at each station, the machining head performs 
its programmed operations independently of other 
stations. As each head completes its sequence and 
retracts to home position, it actuates a limit switch 
which causes a yellow light to illuminate on the con- 
trol panel. During this time, the operator unloads 
a completed part from the lefthand fixture, transfers 
a partially-completed part from the righthand fixture 
to the lefthand fixture, and loads a new part into 
the righthand fixture. When all 16 lights have been 
illuminated, the operator can index the machine 
again. If one station fails to light, the system cannot 
be indexed. 

Certain stations which use fragile mills and drills 
are equipped with photoelectric cells for detecting 
broken tools. When such a tool retracts to home 
position, the photocell is energized momentarily to 


Fig. 6—The operator controls Unit 1 by means of the 
small master controi panel located over the load- 
transfer-unload position. In the center of the system 
diagram on the panel are 16 yellow lights, one for 
each station. After the conveyor is indexed, each sta- 
tion independently performs its machining cycle and 
illuminates the station light on the control panel when 
its head returns to home position. When all 16 lights 
are illuminated, the operator can index the conveyor 
by simultaneously pressing two pushbuttons on the 
panel. Unless all lights are on, the conveyor cannot 
be indexed. The other lights in the diagram are in- 
dicators associated with detection equipment for broken 
tools. 
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Fig. 7—Tracer controlled profiling is performed at four stations of the 
32-station system. At Station 7 of Unit 1, a 360-degree tracer unit (a) 
follows a pattern cut in a plastic block and controls movements of the 
machine head. Embedded in corners of the plastic block are electrical 
contacts which initiate circuits to decrease the feedrate of the machine 
head when cutting corners in the part. At Stations 25 and 26 of Unit 2, 
electrohydraulic tracer units (b) control the in and out movements of the 
ram slides as the cutting tool develops a profile on the part. The tracer unit 
at Station 32 of Unit 2 (c) controls a vertical slide movement to obtain 


an angle cut on the part. 


check the length. If a tool is broken, a light illumi- 
nates on the control panel. Since the cell is not ener- 
gized continuously, only momentarily, longer life 
can be expected from the unit. 

Two other controls are contained in the operator’s 
control panel. One is a pushbutton for checking the 
condition of panel lights. When this button is pressed, 
all lamps illuminate, and unlit lamps mean burnouts. 
A second control is a key switch for manually con- 
trolling the travel of the transfer conveyor. If a 
jam occurs in the system, the conveyor can be jogged 
by the key switch. 


> System Tooling 


The tooling on the transfer system is mostly con- 
fined to standard milling, drilling, and undercutting 
operations. Positioning of the cutting tool in relation- 
ship to the workpiece is by positive stops and 
limit switches which control the movement of the 
various slides and spindle feeds through electro- 
hydraulic valves. However, at one station on Unit | 
and at three stations on Unit 2, electrohydraulic 
tracer systems are used to control profiling and 
duplicating operations on the parts. 

For example, at Station 7 of Unit 1, a 360-degree 
electrohydraulic tracer system, Fig. 7, is used to mill 
the sight base section of the receiver. The tracer pat- 
tern is cut in a plastic block which is mounted to 
the stationary cross-slide base plate. Since the feed- 
rate of the cutter must be slowed down when milling 
two 90-degree corners with 3/16-inch radii on the 
part, a unique control system is built into the plas- 
tic block. Imbedded at the two corners of the tracer 
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block are two metallic contact blocks. When the 
trace stylus reaches these contact blocks, a circuit 
is set up so that the feedrate of the tool is decreased. 
After clearing the cortier, the tool resumes normal 
feed. When the stylus finishes tracing, it contacts 
another block which causes the head to rapid traverse 
to home position. At the present time, four feedrates 
are controlled by the contacts in the tracer pattern. 
However, the system is adaptable so that up to 24 
feedrates can be controlled. 

On Unit 2, 180-degree electrohydraulic tracer sys- 
tems are used at Stations 25, 26, and 32. The tracers 
at Stations 25 and 26 control the in and out move- 
ment of the ram slide. The tracer at Station 32 
controls the vertical slide movement. Each tracer 
unit has micrometer adjustment in three direc- 
tions for fine setup purposes. 

When the system is installed in the user’s plant, 
it is planned that each unit will be controlled by one 
operator who will load, transfer, and unload parts 
to and from the fixtures and index the system. 

Maintenance and inspection personnel will be as- 
signed to each machine to keep tab of all cutting 
operations, both as to machine function and quality 
control of workpieces. 

The dwell time for each unit is approximately 
45 seconds, and indexing time for the transfer con- 
veyor is about 3 seconds from station to station. 
Tools in the various heads will be changed on a 
programmed basis to reduce downtime to a minimum. 
For this reason, each unit is equipped with three 
tools for each head—one will be in use and two will 
be used as spares. The spare tools will be adjusted 
and set up at a tool board so that fast tool changes 
can be made on the machines. 





Winding Plastic Tubing } 


IMPROVEMENTS in quality control and increased production of 
laminated plastic tubing have resulted from the installation of a 
special tube winder at the Oaks, Pa., plant of Synthane Corp 
The equipment was developed by members of the staff in co-operation 
with the builder of the machine, Luster-Jordan Mfg. Co. The winder 
can roll tubing in lengths up to 48 inches and outside diameters up 
to 10 inches. Winding speed can be varied from 3 inches per 
minute to 40 feet per minute, depending upon the type and size 
of tubing being manufactured. To attain high quality laminated 
rolled tubing, the following factors are accurately controlled: Ap- 
plication of heat, pressure during winding, tension of material be 
ing wound, and speed. When compared to previous winding equip 
ment, the winding machine permits greater exposure of impregnated 
filler to heating elements, increased pressure during winding, and 
automatic control of tension to produce a dense and homogeneous 
tube 


4 Testing Nonmagnetic Materials 


DEFECTS in nonmagnetic rods, tubes, and wires which range in size 
from 1/16 to 5Y, inches in diameter can be detected continuously 
with equipment developed by Magnoflux Corp. In operation, a pair 
of coils surrounds the material being tested, and eddy currents are 
induced into the continuously moving rod, tube, or wire by means 
of an ac current flowing in the coils. Abrupt variations or defects in 
the material changes in the eddy currents. A_ large 
differential voltage is developed, amplified, and displayed on a 
cathode ray tube for indication of the defects. The output 
of the testing equipment can also be connected to a pen recorder, 
flashing red light, audible signal, or automatic marking devices. The 
testing unit is shown on the left and the control equipment is shown 
on the right, housed in cabinets provided by Emcor Ingersoll Prod- 
ucts Div., Borg-Warner Corp. The equipment will detect laps, seams, 
inclusions, voids, concentrated porosity, embrittled areas, slivers, and 
other types of defects. iInstrumenf may be set so that small defects 
are not indicated or so that all defects are detected 


cause 


visual 


4 Handling Clay Pipe 


IN MANUFACTURING clay sewer pipe at Texas 
Vitrified Pipe Co., Mineral Wells, Tex., stiff clay 
is extruded, formed, trimmed, and scarified by the 
equipment shown in the left half of this picture 
The fragile pipe is then gently rolled into a vac 
uum tray, center, where it is upended onto a pallet 
for firing in a furnace. At this stage of manu 
facture, sudden shocks tend to flatten and distort 
the pipe. Therefore, in designing the upending 
machine, Pearne & Lacy Machine Co. Inc. used 
an Ex-Cell-O Corp. torque actuator, circled, to 
operate the lifting mechanism through a drag-link 
or crank action. This device smoothed out the 
lifting motion of the tray and enabled the ma- 
chine to satisfactorily handle the fragile pipe. 
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Transferring 
Baked Goods ? 


OVEN unloader and transfer unit, developed by the Food 
Machinery Div., Baker Perkins Inc., provides either an auto- 
matic or a manual method of removing baked goods from 
the discharge end of a baking oven. When in its lower 
position as shown, the unit automatically unloads pies from 
the oven at the right and transfers them to the loading 
leg, left, of an overhead automatic cooler. As chain con- 
veyors move the pies across the transfer unit, two photo- 
electric controlled barriers line up the pies in even rows. 
A third photoelectric device stops the transfer conveyor if 
a cooler tray is not in position to receive the pies and 
restarts the conveyor when the tray is properly aligned. 
When processing baked goods that must be manually un- 
loaded quickly, the unloading and tronsfer unit can be 
elevated automatically to an upper position. With the un- 
loader in this position, operators can move floor carriers 
adjacent to the oven and transfer the baked goods directly 
to the carriers. The equipment shown is installed at a 
bakery of Horn & Hardart Co. in New York City. 
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é Finishing 
industrial Instruments 


CLEANING and painting facilities for metal parts can 
be an attractive part of a plant as evidenced by these 
views of a finishing line at Foxboro Co. in Foxboro, 
Mass. Shown on the left is a new 5-stage metal clean- 
ing machine which subjects meta! parts to on alkali spray 
cleaning, a hot water rinse, a treating spray to etch 
the metal, a cold water rinse, and a chromic acid rinse. 
From the cleaning machine, the ports pass through an 
overhead drying oven, inset, which wos specially de- 
signed to keep floor space clear. This oven is con- 
structed of aluminum sheets over an angle-iron frame 
and is so light that it is suspended directly from the 
parts carrying conveyor. After drying, the parts are 
finished with primer and two coats of lacquer. After 
each application of paint, the parts pass through over- 
head drying ovens similar in design to the one shown. 
All the finishing equipment described was designed and 
manufactured by the Industrial Equipment Div., R. C. 
Mahon Co. 
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MULTIPLE FEEDBACK LOOPS 
CONTROL WEIGH FEEDER 


ONE STEP in the manufacture of solid fuel 

propellants for the missile industry calls for 

feeding of ammonium perchlorate to a process 
at precise, predetermined feed rates. Equipment de- 
veloped by Thayer Scale Corp. to perform this opera- 
tion includes several automatic control features of 
interest to manufacturing engineers and operating 
managers. 

The feeding system includes a supply hopper, a 
gate feeder, a weigh hopper equipped with a load 
cell and weigh beam, a discharge feeder, and elec- 
tronic controls. The system also includes a strip chart 
recorder for recording deviations in feed rates, and 
a counter that indicates total amounts of product fed. 

In operation of the system, a poise is first moved 
along the weigh beam to a position corresponding 
to the approximate fill weight desired in the weigh 
hopper. The fill gate is then opened, admitting 
material from the supply hopper to the weigh hopper. 
When the approximate selected weight of material is 
in the weigh hopper, the fill gate is closed. This 
action occurs when the load cell on the weigh hop- 
per generates a signal that operates a filling relay 
to close the gate. 

The weigh beam on the weigh hopper is then 
balanced automatically through movement of the 
poise by a servomotor and gear train connected to 


the poise leadscrew. When balance is effected, the 
system is ready to feed material from the weigh 
hopper to the process at a predetermined rate. 

In feeding out, the poise is retracted by the servo- 
motor at a rate determined by the setting of a rate 
dial. Setting of the dial positions a precision po- 
tentiometer that generates a voltage representing a 
command rate of feed, This voltage is then com- 
pared with the voltage from a tachometer driven by 
the servomotor. The tachometer voltage represents 
the actual rate of movement of the poise. If the 
two voltages are different, an error voltage will re- 
sult. This will cause a change in speed of the servo- 
motor so as to reduce the error voltage to zero. In 
this manner, the rate of retraction of the poise is 
held to the preset command rate. 

In order to keep the weigh beam balanced, ma- 
terial must be removed from the weigh hopper at 
a rate corresponding to that called for on the rate 
dial. This is accomplished through a feeder asso- 
ciated with the weigh hopper. This feeder dis- 
charges material in accordance with signals from 
a differential transformer connected to the weigh 
beam. If the beam becomes unbalanced, a signal 
from the differential transformer will call for a 
higher or lower feeder speed in order to restore 
the beam to a balanced condition. 

Feed rates obtainable from the system range from 
50 to 250 pounds per hour at statistical accuracies 
over a l-minute period of about | per cent K-Sigma. 
If accurate control is not maintained, an automatic 
alarm and shutdown circuit is activated. Where 
necessary, bridge breakers may be supplied to pre- 
vent arching, bridging, and rat-holing of material 
being fed. With a duplex setup, one system can 
weigh as the other feeds to provide continuous feed- 
ing action. 


Loss-in-weight type  gravi- 
metric feeder includes an up- 
per supply hopper that feeds 
material to a lower weigh 
hopper through a feed gate. 
Preset weights of material 
admitted to the weigh hop- 
per are discharged at con- 
trolled rates by a feeder as- 
sociated with the weigh hop- 
per. Electronic control panel, 
inset, may be mounted as far 
as 300 feet from the equip- 
ment. 
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Teletype machines help 
cut costly paperwork 


A Teletype machine equipped with a simple sprocket-feed 
mechanism can handle multi-carbon forms as readily as the more 
familiar plain paper on which messages are transmitted. Thus 
distances can be bridged not only with information, but 
with information that is preprocessed, ready to go to work. 

Teletype printers handle a wide variety of multi-copy 
forms. Moreover, the usefulness of this technique can be 
further extended with Teletype tape punching and reading 
equipment—which can capture, store and utilize repetitive data 
to further mechanize paperwork procedures. 

Teletype Corporation manufactures this equipment for 
the Bell System and others who require the finest in 
data communications equipment. 


Typing Tape Punch Tape “Reader 


‘ + 
Send-Receive Page Printer Automatic Send-Receive Set 


FREE Model 28 line folder. Write Dept. 2 


5555 Touhy Avenue, Skokie, Illinois. 


TELETYPE 


CORPORATION 


sussioiary or Western Electric Company inc. 


See Teletype Corporation's equipment exhibit at the National Electronic Conference, October 10-12, Chicago, Illinois 
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“JOB-SUITED”’ 


Py ACCELERATIONS... 


for 
high speed 
indexing and 
precision cams 


THE FERGUSON DRIVE 
“does what no other indexing device can do.” 


UNIVERSAL SYSTEM OF CAM DESIGN THEORY PRE-SELECTS 
ACCELERATION ACCORDING TO THE MOTION NEEDED 


for: HIGH SPEEDS, LOW INERTIA 


Low maximum 
acceleration 


Vem Vi 


force force 


FERGUSON ! 


(Mod. Trap.) (Mod. Sine) 


for: LOW SPEEDS, HIGH INERTIA 


rn 


FERGUSON Il 


for: CONSTANT VELOCITY, SMALLER CAMS 


Gradual Constant 
change to velocity 
max. decel. period 


FERGUSON Ili 
(Mod. Const. Vel.) 


Three basic acceleration characteristics employed as dictated by the application 


Dynamic design becomes increasingly critical as produc- 
tion machinery attains higher speeds. For this reason 
Ferguson Machine employs the “Universal System of Cam 
Design Theory” which utilizes the type of cam and 
acceleration configuration calculated to provide the 
best combination of operating characteristics for the 
motion desired. 


A pre-selected configuration of the plot of Acceleration 
vs. Time is utilized for designing indexing mech- 
anisms, plate, barrel and groove cams and index tables. 
Cam problems involving unequal times for acceleration 
and deceleration ; compensation for external forces other 
than inertia; resilient driven members; matching of 
velocities and low input torque or low impact and 
centrifugal force requirements are thus taken into 
consideration and solved. 


Movement Time is easily proportioned between Ac- 
celeration Time and Deceleration Time and, 
when necessary, Constant Velocity Time. 
Established tables based on unity displacement result 
in design flexibility which facilitates compensation for 
non-dynamic forces; minimizes vibratory action by con- 
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sidering special characteristics of the inertia load; pro- 
vides constant velocity periods, etc. 


**Job-Suiting” the acceleration characteristic, the only 
major improvement in the practical application of cams 
since configuration development itself, is a service much 
appreciated by Ferguson’s customers. You, too, are 
invited to benefit by the special knowledge Ferguson 
has accumulated in the field of cam design . . . Send us 
the facts about any problem related to cam and machine 
dynamics . . . There’s no obligation. 


WRITE FOR FREE CATALOG NO. 160—Get full engi- 
neering data on the latest in high speed indexing mech- 
anisms, index tables and in-line machine bases. Standard 
designs employ ‘‘Job-Suited’’ accelerations for your 
application. 


FERGUSON 


MACHINE CORPORATION 


A subsidiary of Universal Match Corporation 
7818 Maplewood Industrial Court «© St. Louis 17, Missouri 
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Machines and plant equipment for more automatic operations. 


For detailed information and literature, use card on page 19. 


Horizontal press measures about the same size as 
an office desk, and is designed with a low center 
of gravity for press stability at high speeds. The 
guard has been opened in photo to permit view 
of specially-designed roll feed. 


Capable of punching light metal and nonmetallic 
materials at ultra-high speeds, horizontal press can 
feed stock up to six inches wide with a four-inch 


advance. 


Unit is designed with a vertical crankshaft 


with flywheel in the base of the machine for low 


center of gravity. 


The balanced design distributes 


vibration more evenly, leading to greater stability 


at high speeds. 


Close-up view of press shows ‘‘walking 
beam’’ construction of specially developed 


double roll feed. 


Each feed is rack driven 


from the walking beam which is driven 
by a crank mounted at the upper end of 


the press shaft. 


High Speed Horizontal Press 


HORIZONTAL PRESS, devel- 
oped by Hudson Div., Emhart Mfg. 
Co., Hudson, N. Y., is capable of 
handling light gage metals and 
nonmetallic materials at speeds in 
excess of 1500 strokes per minute. 
The unit measures 40 in. high by 
25 in. deep by 54 in. over-all 
length. Press has a capacity of 25 
tons. It is designed on a horizontal 
plane rather than a vertical one, 
thus providing a lower center of 
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gravity. This factor provides for 
greater stability at high speeds. The 
flywheel is centered in the bottom 
of the press creating a balanced de- 
sign which distributes vibration 
more evenly. One advantage of 
this press is that work will come 
straight out toward the operator in 
a chute from the bed of the press. 
Magnesium is used for the con- 
struction of the slide, and laminat- 
ed plastic for the bearing surface 


of the slideways, the brake, and 
clutch. Press has a double roll 
feed with a drive of “walking 
beam” construction. Each feed is 
rack driven from the walking beam 
which, in turn, is driven by a crank 
mounted at the upper end of the 
press shaft. Material up to six 
inches wide can be handled in in- 
crements up to four inches. Roll 
releases are air operated. 

Circle 401 on Page 19 
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Magnetic Memory Core Handler 


Memory core feeder grades and 
sorts standard 80 or 50 mil minia- 
ture ferrite cores, at feed rates in 
excess of 10,000 cores per hour, in 
production testing or limited batch 
testing and laboratory analysis. 
Feature of the unit is high contact 
reliability with both probe and 
contacts made of heat-treated 
Paliney No. 7 and isolation main- 
tained between the drive and out- 
put circuits by the split design of 
the testing probe. Resistance of the 
core test circuits is less than 1/. ohm 
and varies less than 100 milliohms 
during the testing interval. In- 
ductance is less than 3.5 micro- 
henries and varies negligibly dur- 
ing the testing interval. In opera- 
tion, ungraded cores are loaded in 
bulk into the input feed tube of the 
handler, and are _ mechanically 
checked for size by the sizing as- 
sembly. Oversize cores and broken 
pieces are rejected and prevented 
from impairing the uniform feed of 
properly sized cores to the testing 
position. A vibrating feeder de- 
livers the cores in single file into 
the feed chute leading to the test- 
ing station. At the end of the feed 
chute, the core is held in position 
by a vacuum until the reciprocat- 
ing probe spears it and carries it to 
the sorting tubes, whereupon the 
next core takes its place in the vac- 
uum holder. The _ reciprocating 
probe, having passed through the 
hole in the core, makes electrical 
contact for two circuits—drive and 
core output—and the test is made. 

Upon completion of the test, ex- 


L(t 


ternal electronic testing equipment 
or a human operator energizes Ac- 
cept or Reject solenoids, and the 
core is conducted through short 
sorting tubes to the appropriate re- 
ceptacles. If, for any reason, the 
Accept or Reject solenoids are not 
activated, thé core is automatically 
deposited in the No Test receptacle. 
Interchangeable vibrating feeder 
and feed chute assemblies are avail- 
able, permitting rapid change from 
one core size to another. Model 
CH-58 is also available for testing 
nonstandard core sizes, including 
the miniature 30 mil memory core. 
Power requirements are 115 vac, 60 
cycles, single phase. Rese Engineer- 
ing Inc., 731 Arch St., Philadel- 
phia 6, Pa. 

Circle 402 on Page 19 
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Deburring Machine 


Double end deburring machine 
automatically chamfers the ID, OD, 
and face of tubular steel parts of 
various diameters and lengths. Tub- 


ing from 3% to 2% inches in diam- 
eter and from 2!/, to 24 inches long 
can be deburred by this machine at 
production rates up to 6000 pieces 
per hour. Fixtures are designed to 
permit rapid tool change from one 
tube diameter to another. A vari- 
able speed program shaft synchro- 
nizes all automatic operations. This 
splined shaft actuates tube trans- 
fer operations, opens and closes 
chuck jaws, and operates the work 
spindles. It is powered by a single 
1 hp, 1800 rpm electric motor. 
Tubes are manually loaded into a 
vertical magazine in the machine. 
Walking beam type transfer mecha- 
nism automatically transfers the 
tubes from the magazine to the 
work station chuck jaws and ejects 
finished tubes from the machine. 
When the tubes are clamped in 
the work station, drum cams drive 
two opposed deburring tools into 
each end of the tube. After de- 
burring operations have been com- 
pleted the drum cams retract the 
deburring tools, and the finished 
tube is ejected from the machine. 
Acme Mfg. Co., 1400 E. Nine Mile 
Rd., Detroit 20, Mich. 
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Tape Reader 


Photoelectric block-reading tape 
reader has been designed for ma- 
chine tool and other applications. 
Up to eighty bits can be read simul- 
taneously at speeds up to six blocks 
per second. Model 200 features a 
solid state rack mounted amplifier 
section which has a simple plug 
matrix to promote line by line or 
block reading. Tape motion is con- 
trolled by photoelectric servo. The 
stop code can be provided either by 
the equipment used or from any 
desired hole in the matrix. Use of 
the sprocket hole as a stop signal 
results in conventional line by line 
operation. The reader has only one 
moving part, the PMI printed drive 
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CrAY LORID SETS THE STAGE 


FOR SMOOTH AUTOMATIC PACKAGING 


Plan a happy ending for your automatic packaging. 
Buy containers that fit your machinery precisely, 
flow through your lines without a stumble or a fluff. 


Gaylord produces such containers, with 
letter-perfect precision, in any number you need. 
Get the whole story from your Gaylord Man. 
He'll turn in an award-winning performance. 


Ww CROWN ZELLERBACH CORPORATION sata Seman re 


GAYLORD CONTAINER DIVISION HEADSUANTERD. OF SEaTS 


PLANTS COAST TO COAST 





motor. Maintena 
duced since 1 
are required. 


31 Sea Cliff A 


e has been re- 
utches or brakes 
Photocircuits Corp., 
., Glen Cove, N. Y. 
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Vibrating Screen Feeder 


Combination feeder and conveyor 
can separate mixed loads of solid 
materials such as sand and gravel, 
or it can be used for rinsing parts 
or cooling parts with liquids. The 
unit moves the material to a collec- 
tion point and deposits it in separate 
containers. A pneumatic vibrating 
drive located under the feeder vi- 
brates both the lower tray and the 
upper tray which is a porous steel 
screen. Rapid vibratory action sifts 
the material such as sand from the 
gravel in the upper tray. This same 
action moves both sand and gravel 
along the trays to individual bins. 
Intensity and frequency of vibration 
can be regulated by adjusting the 
air supply to the vibratory unit. 
Cleveland Vibrator Co., 2828 Clin- 
ton Ave., Cleveland 13, Ohio. 
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Card Controlled Weighing 


System provides electronic control 


of weighing, proportioning, and 
batching operations. Ingredients 
can be liquid, powdered, granulated 
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coarse solids, or slurries. System is 
particularly applicable to installa- 
tions handling more than 20 ingredi- 
ents. Prepunched cards select the de- 
sired number of pounds from many 
possible ingredients, determine 
batching sequence, control mixing 
and other processing, storage or ad- 
ditional materials handling. Typical 
system may be set up as follows: 
Identification of the ingredient by 
use of the first three columns on 
the card; use of the next four col- 
umns to indicate the weight of that 
particular ingredient in hundreds of 
pounds to the nearest tenth, with 
the fourth column representing 
tenths. An interlock on the reader 
prevents the cycle from starting in 
the event the card is not properly 
seated. Related equipment can pro- 
vide permanent printed records of 
formula types used and total num- 
ber of each batch type produced. 
This system provides accuracies of 
up to +0.1 per cent and cuts weigh- 
ing time by 90 per cent. Howe Scale 
Co., Rutland, Vt. 
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Transistor Welder 


Console type transistor welder 
uses standard key components and 
can be tooled for either dial feed or 
single point operation. A table, 3 ft 
by 4 ft by 32 inches high, forms the 
top of the unit’s base and is designed 
to accommodate a standard dry box. 
Two thousand transistors an hour 
can be produced. The welding trans- 
former is located in the base of the 
unit. This provides greater compact- 
ness and permits a user with a single 
point machine to convert to dial 
feed later with minimum change- 
over. Conversion is accomplished by 
repositioning the transformer and 
the welding head, mounting the in- 
dexing unit and cutting a hole 


through the hard-surfaced composi- 
tion table top. With dial feed opera- 
tion, an aluminum indexing unit is 
fitted with quick-change floating 
dies. Dies for the projection ring 
weld are machined from standard 
spot welding electrodes to suit job 
requirements. The transistor cap 
and header are self-aligning in the 
dies. A vacuum ejector that works 
off the dry box vacuum pump is a 
feature of the dial feed unit. Na- 
tional Electric Welding Machines 
Co., 1846 Trumbull St., Bay City, 
Mich. 
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Forming Machine 


Ribbon metal and wire stock 
forming machine can operate at 
any angle from a horizontal to a 
vertical position. Model RWI-1 can 
thus form and eject a part without 
restriction due to operating angle. 
Standard equipment includes a vari- 
able speed motor, automatic lubri- 
cation, and split cams at all form- 
ing positions. Design features a 
form bracket with two vertical mo- 
tions and dual mounting and a 
symmetrical press unit which can 
be mounted on front or rear of 
metal line. Press unit is rated for 
four tons, and two units can be 
mounted. The forming machine 
can be utilized with automatic re- 
ceiving equipment including con- 
veyors, rotary table stacking units, 
horizontal arbor for applying ad- 
hesives, etc. The machine will ac- 
cept feed lengths up to 8!/ inches, 
wire diameter to 3/32 inch, and 
ribbon width stock to 1! inches. 
It can turn out 75-300 parts per 
minute with a variable speed drive. 
Production can be increased to 400 
parts per minute by incorporating 
high speed cams and short feed. 
Baird Machine Co., 1700 Stratford 
Ave., Stratford, Conn. 

Circle 408 on Page 19 
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How 


to Prepare 
a Numerical 
Control 
Program 


(An Industrial Revolution In One Easy Lesson) 


This is the Friden Flexowriter: a heavy-duty, automatic 

electric typewriter, with an integral tape punch and tape 

reader. There is no faster, easier or better device for coding 

paper tapes. Here’s why: 

1) The keyboard is standard; any competent typist can 
master the other controls in less than an hour. 


2) The operator types a visual proof as she makes the tape; 
errors are caught and corrected immediately. 


3) Automatic parity check guarantees against mis-coding. 


4) Tapes can be double-checked (or quickly duplicated) by 
running them through the reader. 


For all these reasons, the great majority of machine tool 
manufacturers either have standardized or are now stand- 


ardizing on the Friden tape reader with Flexowriter input. 
Take it from the pioneers in numerical control: punched 
paper tape is the best input; and in punched paper tape. 
Friden is by far the leader. 


In business, communications, graphic arts, and now in heavy 
industry, Friden source data systems build a new concept. We 


call it PRACTIMATION: automation so hand-in-hand with 
Orveco rrioen 


‘Triden 


practicality there can be no other word for it. 


FRIDEN, INC., SAN LEANDRO, CALIFORNIA: GALES, SERVICE AND INSTRUCTION THROUGHOUT THE U.S. AND THE WORLD 
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Plastic Molding Machine 


Molding machine utilizes a two- 
stage cycle, with only linear mo- 
tion. The 450 Series manifold, de- 
signed for minimum maintenance, 
is built to handle the large parisons 
used in blow molding large items. 
A rotary valve in the manifold feeds 
material to molding stations with 
no material cutoff at any point. 
Manifold passages have removable 
ends for cleanout and inspection. 
Heated torpedoes maintain correct 


In-Line Transfer Machine 


Six-station in-line transfer ma- 
chine incorporates a hopper to 
meter and feed steering tie rod ad- 
justable sleeves to the transfer 
mechanism. There are four ma- 
chining stations plus load and un- 
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material temperature while deflect- 
ing material to the molding sta- 
tions. Blowing is normally done 
through the head; however, blow- 
ing through needles is also possible. 
Parts are cooled continuously, ex- 
cept for the split-second required 
for mold closure. Auto-Blow Corp., 
Subsidiary, National Cleveland 
Corp., 409 Bishop Ave., Bridgeport, 
Conn. 
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load stations. Operations per 
formed are core drill both ends, mill 
slots both ends, tap one end, tap 
opposite end. Production rate is 
625 pieces per hour at 100 per cent 
efficiency. The hopper loads four 


parts at a time. Each part is car- 
ried in a pair of U-brackets that 
are mounted on a heavy roller 
chain conveyor. The chain is 
driven by an indexing mechanism 
that utilizes a cam actuated limit 
switch for timing index and brake. 
Guide rails maintain side-to-side 
part position and spring tension bars 
prevent parts from jumping out of 
the transfer brackets. At each work 
station the parts are lifted and hy- 
draulically clamped into locating V- 

blocks for positive positioning. 
Work is performed wet. Machine 
fixtures and main bases are well 
drafted for good coolant and chip 
disposal to central systems. Stand- 
ard slide and tapping units perform 
all machining functions. Lubrica- 
tion is automatic including oil mist 
to heads and conveyor chain. Elec- 
trical interlocks assure proper se- 
quencing. F. Jos. Lamb Co., 5663 
E. Nine Mile Rd., Detroit 34, Mich. 
Circle 410 on Page 19 


Circuit Board Drill 


Electronic circuit board drill is 
capable of putting holes in copper 
clad plastic laminate while panels 
are stacked six deep. An overhead 
stylus engages a template on top of 
the stack while the panels are 
drilled from below. The unit also 
prepares the stylus-template which 
is used to locate the stack of panels. 
Using a sample panel and with an 
optical target scope mounted in the 
stylus-head, each hole is target- 
drilled and countersunk in the 
template. The scope is then re- 
moved and the stylus-adapter is put 
into place. The template is placed 
on a stack of six etched panels and 
dowel-located in two places by T- 
pins. The stack is maneuvered on 
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15 THOUSANDTHS OF A SECOND 
IS A VERY LONG TIME 


It’s much faster than you can wink an eye, yet time enough for 
Bell Laboratories’ new high-speed switching terminal to transfer 
your voice to another channel while you are talking by telephone. 


The new terminal—recently introduced on the transatlantic 
cable —uses the idle time in the conversations of talkers on a group 
of channels to provide paths for other talkers. This time-sharing 
technique, called Time Assignment Speech Interpolation, permits 
the sending of 72 simultaneous phone conversations over this deep- 
sea system where only 36 could be sent before. 


TASI takes advantage of the fact that in a normal telephone 
conversation you actually talk less than half the time. You do not 
talk when you are listening, and even when you do talk there are 
pauses between sentences, words, and syllables. When there are 
more talkers than channels, TASI puts this idle time to use. 


Scanning each circuit thousands of times a second, TASI in- 
stantly notices when you aren't talking, then quickly switches in 
someone who is. TASI also notices when you resume talking, im- 
mediately finds a channel not in use that moment and switches you 
to it. Your voice may be switched many times during a single con- 
versation in a time too fast —about 15 milliseconds—for your ear to 
perceive. 


The TASI switching terminal was rendered feasible by the 


transistor —an invention of Bell Telephone Laboratories. More than 
16,000 transistors are employed to achieve the compact, dependable, 
high-speed circuitry required, TASI is another example of how Bell 
Laboratories works to keep your telephone service the world’s finest. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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SWITCH SHOWN ACTUAL SIZE 


Specify National Acme’s SL2X . . . and eliminate limit switching problems under explosive conditions. Tested and 
certified “explosion-proof” by both Underwriters’ Laboratories and the Bureau of Mines, the SL2X is specifically 
designed for use in the mining, chemical, process industries . . . anywhere explosions cannot be tolerated. Latest of 
National Acme’s dependable SL2 “Machine Life” Limit Switches, the a i 
SL2X also offers ... a variety of cam arrangements for extreme opera- | oa t i o | a 
ting flexibility . . . ample overtravel (67°) and by-pass (90°) . . . light THE NATIONAL 


& ° / © ACME COMPANY 
operating pressure (12% Ibs. at 1%” radius). Get all the details on this new € ewe 2 Seem samo 


standard of limit switching dependability and safety. Call, write or wire. sales Offices: Newark 2, N. J., Chicago 6, Iil., Detroit 27, Mich. 
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the table to bring the stylus over 
the selected countersunk holes in 
the template. Depression of a foot 
switch causes the stylus to travel 
down and engage the countersunk 
hole, pinning the stack together 
under 30 to 60 lb of force. The 
drill head then travels to Up posi- 
tion and returns, drilling through 
the six boards. This machine is 
self-contained and can drill metal 
as well as plastic. It features a 
“woodpecker” action available for 
use with drills under 0.030 inch in 
diameter. The drill head runs at 
2500 to 1500 rpm and features hy- 
draulically controlled feed. Curt 
Carr Co., P. O. Box 1205, Pomona, 
Calif. 
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Jig Borer 


Numerically controlled jig borer, 
Model 65, features accuracy to ten- 
thousandths with high traversing 
speed. Table and saddle traverse 
simultaneously to reach each posi- 
tion in the shortest possible time. 
Specifications of the device are as 
follows: Table size—18 by 52 inches, 
longitudinal movement—28 inches, 
cross movement—18 inches, vertical 
capacity—27!l4, inches. Positioning 
accuracy is obtained from ultrapre- 
cision linear transducers. Electric 
signals give the location of the 
slides without physical contact. The 
table and saddle are driven by hy- 
draulic cylinders. The work piece is 
located under the spindle by turning 
the micrometer dials of the zero off- 
set. Rapid traverse for setup pur- 
poses is controlled directly from push 
buttons. The control system used on 
Model 65 reads the tape by low pres- 
sure air. An entire block of tape 
containing all necessary information 
for a given position is read simul- 
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taneously. One inch wide, eight- 
channel tape is used with provisions 
for auxiliary functions. W. B, Knight 
Machinery Co., 3920 W. Pine Blvd., 
St. Louis 8, Mo. 

Circle 412 on Page 19 


Tramp Iron Separator 


Magnetic separator is designed 
for removing tramp iron and iron 
bearing slag from raw crushed slag 
feed. It incorporates an SE Series 
self-cleaning oil filled and oil cooled 
rectangular double gap suspended 
magnet. Arranged for cross belt 
operation, the separator can be 
mounted 15 inches above the belt. 
The unit is complete with reversible 
motor to discharge to either side of 
the main conveyor. Magnets are 
available in all standard belt 
widths, in seven strengths for self- 
cleaning or non-self cleaning in- 
stallations. Heart of the magnet is 
the space winding feature and oil 
cooling of the coil. Magnetic En- 
gineering and Manufacturing Co., 
840 Van Houten Ave., Clifton, N. J. 

Circle 413 on Page 19 


Unwind and Rewind Unit 


Line of unwind and rewind equip- 
ment is designed to meet web proc- 
essor’s needs. ‘Turret-type, heavy- 
duty, and light-duty units are in- 
cluded. The heavy-duty units, shaft 
or shaftless, accommodate 48, 60, 


and 72-inch diameter rolls and op- 
erate at speeds of over 1500 fpm. 
Heavy-duty unwinds and rewinds 
feature air-operated, water-cooled 
brakes and adjustable arms to ac- 
commodate various web stock 
widths. Constant tension and web 
guiding is available. Light-duty un- 
winds feature manual braking and 
accurate side lay. Web guiding is 
optional. Model TO-24, a turret- 
type unwind stand, features a flying 
splice action that automatically and 
instantaneously splices a new roll of 
stock onto a moving web, without 
stopping or slowing down the proc- 
ess. Model TO-24R rewind stand 
features a flying knife action that 
instantaneously transfers the mov- 
ing web to a new core. Stanford 
Engineering Co., Salem, III. 

Circle 414 on Page 19 


Tape Converter 


Any five, six, seven, or eight- 
channel code system may be con- 
verted, one to another, by means of 
this tape code converter. Uses for 
the converter include tapes for 
graphotype address plate embossing, 
computer input, and machine tool 
control. It can also be obtained 
with a special punch and reader 
which will enable tapes to be con- 
verted for teletypesetter operation. 
The converter is preset at the fac- 
tory by a plug-type control panel. 
In operation, a Power switch puts 
the converter in a ready condition; 
a Tape feed switch causes a tape 
lead to be fed out; then a Start 
read toggle, when actuated and re- 
leased, will cause tape reading to 
begin. Simultaneously, code con- 
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New General Electric Mark Century numerical control now makes 
computerless programming a reality for most metalworking opera- 
tions . . . including all radial and straight-line machining. 


This new control system takes punched-tape input from a 
standard automatic typewriter . . . reads and interprets it . . . and 
automatically commands the machine to carry out a complete 
machining cycle. Producing more than 85% of industry’s machined 
parts can be as simple as that—-with no computer or other special 
equipment necessary! 


Contouring or absolute positioning—Mark Century numerical con- 
trol comes in a compact, “‘building-block”’ package with a choice 
of: positioning to absolute co-ordinates; contouring; or a combina- 
tion of the two. Each is available as a 2-, 3-, 4-, or 5-motion system. 


Solid-state devices, modular construction—Completely static, high- 
speed logic circuits mean long life and dependable performance. 
New General Electric plug-in, modular construction simplifies 
maintenance and inspection. 


Another member of the G-E program control family—Mark Century 
control is the newest addition to General Electric’s complete line. 
It supplements the industry-renowned Mark series of job-proved, 
low-cost numerical positioning control to bring computerless pro- 
gramming to America’s metalworking industry. 


See your machinery builder or G-E Sales Engineer today, and 
find out how General Electric numerical control can help you 
increase productivity and cut machining costs. Or, write for new 
bulletin to General Electric Company, Schenectady 5, New York. 
Specialty Control Dept., Waynesboro, Va. 795-11 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


NEW MARK CENTURY | 
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NUMERICAL CONTROL 
FOR AUTOMATION 


See General Electric numerical 
control at the Machine Tool 
Exposition and the Production 
Engineering Show, September 
6—16, 1960, Chicago, Illinois. 


~ NUMERICAL CONTROL 


AuToOMATION—September 1960 Circle 691 on Page 19 109 





version occurs through the control 
panel and codes are punched in the 
output tape. Another switch stops 
the converter. Indicating lights lo- 
cated near the switches signal when 
the power is on and when a parity 
error has occurred. Tapes are read 
at 1180 codes per minute, and 
widths of 11/16, 7%, or 1 inch are 
acceptable. Parity check is a stand- 
ard feature, as well as a built-in 
code check to insure that an output 
code is punched for every code read. 
Friden Inc., 421 University Ave., 
Rochester 7, N. Y. 

Circle 415 on Page 19 


Center-Column Machine 


Twenty-three individual opera- 
tions, including drilling, spot facing, 
countersinking, reaming, and tap- 
ping are performed on four-barrel 
carburetor air horns by a vertical 
center-column type production ma- 
chine. Model 67S-247 has a vertical 
mushroom head which actuates sev- 
en rack-fed platen-mounted auxiliary 
heads. Parts are cycled twice around 
the table. Machine is equipped with 
six-station automatic index and pro- 
duces 375 pieces per hour. Load 
and transfer type fixtures are used, 
with one equalizing lever to clamp 
both parts. The operator removes 
a finished part from the transfer 
position, transfers a part from the 
load to the transfer position, and 
inserts an unfinished part in load 
position. An automatic safety switch 
checks the clamping. If both parts 
are not properly clamped, the table 
will not index and parts as well as 
tooling are protected. Standard pro- 
duction units are incorporated by 
the machine to eliminate model 
changeover problems. Morris Ma- 
chine Tool Co., 2011 Eastern Ave., 
Cincinnati 2, Ohio. 

Circle 416 on Page 19 
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Multiple Slide Press 


Combination multiple slide and 
transfer press can blank, pierce, 
form, and bend in one single con- 
tinuous operation at speeds up to 
100 strokes per minute. It is avail- 
able in capacities of three and nine 
tons. Feature of the unit is the dis- 
tortion-free primary blanking which 
provides accuracy. Tolerances on 
finished parts are not dependent 
on accurate feeding of strip since 
the blank is separated from the 
strip at the first station and posi- 
tively held for subsequent opera- 
tions so that there is no bending or 
twisting of the stock. Another fea- 
ture is that all tool holders are ad- 
justable for height, and changes to 
new parts are easily made. Each 
stage of the press is completely 
separate, so that each tool, guide, 
and slide is accessible without dis- 
turbing the settings of adjacent 
stations. E. W. Bliss Co., 1375 Raff 
Rd., S. W., Canton 10, Ohio. 

Circle 417 on Page 19 


Tape to Card Converter 


Code punched tape to card con- 
verter, Model C750, is engineered 
for attachment to any IBM Model 
024 or 026 card punch. It will 


process multiple card layouts, in- 
cluding complex header card and 
detail card programs with auto- 
matic sequence checking and error 
routines at speeds of 20 characters 
per second with the 024, and 18 
characters per second with the 026. 
Machine enables any five, six, 
seven, or eight channel punched 
tape to be used as input to punched 
card data processing systems. Plug- 
board wiring entirely controls the 
decoding. Model C750 consists of 
a tape reader and a control module 
connected by a cable. The con- 
trol module houses all converting 
and programming circuits, and the 
removable programming plugboard. 
Standard feature of the machine is 
parity checking of both odd-bit and 
even-bit tape code systems. Sys- 
tematics, Div., General Transistor 
Corp., Redondo Beach, Calif. 

Circle 418 on Page 19 


Boring Mill 


Horizontal boring mill can be 
controlled by the use of only two 


fingers. Clock-type dials and vari- 
able traverse rates are controlled 
through a portable pendant. This 
pendant provides for the two-finger 
control over all traverse and feed 
motions of head, spindle, table, and 
saddle. Machine designated Dyna- 
mill is available in 3, 4, and 5-inch 
spindle sizes. It can be supplied in 
five standard table sizes ranging 
from 36 by 60 inches up to 60 by 
132 inches, in five standard bed 
lengths from 60 up to 144 inches, 
and in four ranges of head vertical 
travel from 50 to 86 inches. Feed 
rate can be increased or decreased 
while the tool is in the cut. Dyna- 
mill has variable feed rates ranging 
from 0 to 0.125 inch per revolu- 
tion and 0 to 108 inches per minute. 
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New Tally Tape Console cuts punched tape 
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preparation time by 600% on Hound Dog missile 


Last fall, the first production model of the new 
Tally Tape Console was delivered to North 
American Aviation’s Missile Division to speed the 
preparation of punched paper tapes. The tapes in 
turn program both production and preflight missile 
checkout systems on SAC’s Hound Dog missile. 


Before the Tally Tape Console was installed North 
American Missile Division engineers took 30 hours 
to make and absolutely verify a 400-foot program- 
ming tape. To make and absolutely verify a dupli- 
cate copy of the tape required an additional 75 
minutes. 


The Results 

Now, North American Missile Division engineers 
using the new Tally Model 150 Tape Preparation 
and Editing Console make 400-foot tapes in three 
to four hours. Duplicate tapes are made in only 37 
minutes. And Tally tapes are guaranteed error free. 


Tally/ Seattle is pleased to have played a significant 
role in North American’s pace setting GAM-77 
program which took only thirty months from design 
to flight of production models by SAC crews. 


Tally’s Tape Console simplifies and auto- 
mates punched paper tape production 

It features tape-to-tape duplication and verification 
at 60 characters per second. A keyboard visual dis- 
play and shift register reduces error and operator 
fatigue in both punching and verifying modes. Tape 
corrections can be made without overpunching or 
splicing. 

The Tally Tape Console is another new product 
from a creative engineering team specializing in 
punched paper tape technology. Your nearby Tally 
engineering representative can provide you with 
complete technical information on the Tally Tape 
Console or you may write directly to Dept..v6. 


TIALLY 


REGISTER CORPORATION 


1310 Mercer Street 
Seattle, Washington 
Phone: MAin 4-0760 
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Tape control be easily added 
to head and toble at any time. 
Where numerical controls are ap- 
plied, the dici measuring system 
provides an accurate read-back 
making it possible to check the re- 
liability of che tape input data. The 
head and table are actuated by 
precision racks and have a repeti- 
tive accuracy of 0.002 inch. Rotat- 
ing turret mounting four buttons 
on the pendant control all direc- 
tions of movement of the head, 
table, saddle, and spindle. A 
planetary drive makes possible 28 
spindle speeds. For tapping opera- 
tions the spindle may be reversed 
instantly at any time by throwing 
a simple toggle switch mounted on 
the head. Hardened bearing ways 
are precision-ground steel with a 
0.0015-inch hard chrome plate. 


Full automatic lubrication with Shuffle Hearth Furnace 


forced-feed is provided. The Dyna- 


mill can be supplied with all stand- Designed for 
ard attachments for continuous feed trolled atmosphere 


continuous con parts, it can be built in a range of 


heat treating sizes which will process from 50 to 


facing with infinitely variable feeds, and quenching, shuffle hearth fur- 1200 lb per hr. Use of muffles en- 
right angle milling, thread-cut- nace can be used for hardening and ables work to be processed immedi- 
ting, and contouring. Built-in or carbo-nitriding within an operating ately upon reaching operating tem- 
auxiliary tables are also available range of 1400 to 1800 F. Especially perature. Muffles are over and 
Bullard Co., Bridgeport 9, Conn. adaptable to processing small parts under fired with closely spaced noz 
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RELIANCE PROGRAMMED 
NUMERICAL CONTROL 


a complete 
system for 
automatic 
positioning 
of machine 
tools 


Cutting the costs of lead time and expensive tooling, 
as well as maintaining high accuracy, Reliance Pro- 
grammed Numerical Control brings to industry a 
complete, engineered positioning system. Using re- 
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Special drilling machine with six-face 
turret head is driven by Reliance two-axis, 
point-to-point programmed numerical 
control drive system. 


solvers, or resolvers with scales and sliders, extremely 
accurate position information is compared with the 
numerical input, and the difference used to drive the 
positioning motors. 
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ator-like even heating effect. Once 
the work has been charged, it is 
not handled again until quenched 
and carried from the quench tank 
by a conveyor. All types of stand- 
ard atmosphere generators may be 
used with this furnace. Insulation 
is 11 inches of castable material. 
Sunbeam Equipment Corp., 180 
Mercer Street, Meadville, Pa. 
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Dipping Machine 


Machine applies varnish insula- 
tion to parts such as stators and 
electric motor windings. Unit is 


designed so the dip tank moves up- 
ward to immerse the parts, then 
recedes so the parts continue on- 
ward. The dip tank moves up a 


maximum of 13 inches, and allows 
immersion up to 9 inches. This is 
controlled by a photoelectric cell. 
A constant level of varnish is main- 
tained at all times. The servicing 
conveyor can be halted over the 
tank to allow a longer period of 
work drainage if it is necessary. 

The machine consists of two 
tanks, one over the other, which 
are built into an operating unit 
that includes hydraulic and varnish 
circulating systems. In operation, a 
conveyor from a preheat oven runs 
over the upper or dip tank of the 
system and as the conveyor stops 
directly over the dip tank, it trig- 
gers a limit switch. The upper 
tank, which is in a lowered position, 
rises to immerse the work and 
simultaneously, the lower or varnish 
storage tank moves downward. 
After immersion, the upper tank 
lowers automatically and the lower 
tank rises, acting as a counter- 
weight in the movement and keep- 
ing the varnish in the dip tank at 
a proper level. Industrial Equip- 
ment Div., R. C. Mahon Co., 6565 
E. Eight Mile Rd., Detroit 34, 
Mich. 
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Drilling Machine 


Numerically controlled drilling 
machine is available for continu- 
ous production or short-run jobs. 
Equipped with Cincinnati Milling’s 
Acramatic analog type two-axis po- 
sitioning control, this heavy-duty 
machine allows fully automatic di- 
rect programming of all machining 
functions such as table positioning, 
speeds, feed rates, and tool changes. 
This control enables complete pro- 
gram shift (zero shift) in two axes 
over a full 20 by 48-inch area. Ac- 


The Reliance drive provides fast, high accuracy 
positioning by operating the motors at high speed until 
the final position is approached. The motors are then 
slowed down in proportion to the distance from the 
programmed point, stopping at the exact position. Any 
number of linear or rotary motions can be controlled 
simultaneously or individually for completely automatic 
operation. Provision can also be made for auxiliary 
functions such as turret selection, clamping, and coolant 
control. 


Reliance Programmed Numerical Control utilizes 
8 channel tape or dial selector switches for input. 
Numerical indicator tubes can be provided for readout. 


Here is what you get when you buy Reliance: 


@ Absolute system— operates from zero reference with 
no cumulative error. 


@ Positions from either direction. 


Product of the combined 
resources aft 


Reliance Electric and 


Engineering Company and its 


ur aids Offices 


and Reeves Divisions 


RELIANCE 


Canadian Div 
and Distributor: 


@ Uses standard machine tool tape, with standard tape 
processing and reading equipment. 

@ High Accuracy—electrical accuracy of + .0001 inch 
and repeatability of .00001 inch can be achieved. 


@ Powered by Reliance Super “T’ D-c. servo motors 
. . small diameter, low inertia, dynamic response. 


Reliance systems are of industrial construction, and 
are sold and serviced by a nationwide organization. For 
more productive machine time, for greater machine 
utilization, you'll want to know the complete facts 
about Reliance Programmed Numerical Control. Call 
your nearest Reliance Sales Engineer, or write direct. 


See the Reliance Numerical Control in operation 
at the Production Engineering Show, Navy Pier, 
Chicago, Ill., Sept. 6-16, Booth 411-417 


ELECTRIC AND 
ENGINEERING CO. 


ision: Toronto, Ontario 


n Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, V*S Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems 
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inch, this ma- 
 part-to-part di- 
wrmity with repeat- 
J002 inch. Features 
Signal light for tool 
change, 30-1800 rpm spindle speed 
range (in 16 increments), 0.002 
inch to 0.030 inch per revolution 
spindle feed range (in 8 incre- 
ments), 230 ipm maximum table 
positioning speed. Drives include 
standard spindle drive (5 hp-1200 
rpm), oil pump motor (3 hp-1200 
rpm), or cutting fluid pump mo- 
tor (1/10 hp-3600 rpm). Heald 
Machine Co., 13 New Bond St., 
Worcester, 6, Mass. 
Circle 422 on Page 19 
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Counting Machine 


Electronic counting machine has 
been designed for application to the 
food, drug, and candy industries. 


Other applications include small 
hardware items, electronic compo- 
nents, and odd shaped items such as 
drapery hardware. In operation, the 
items to be counted and packaged 
are placed in the supply hopper on 
top of the counting machine. The 
desired count per package or bottle 
is then selected merely by turning a 
set of three dials on the face of the 
electronic counting instrument. Any 
quantity up to 1000 may be selected. 
Various types of packaging equip- 
ment can be used in combination 
with this counting machine and 
cycled automatically by it. Auto- 
matic bottle conveyors, cartoning 
machines, and heat-sealing wrap- 
ping machines are easily employed 
to count and package in one auto- 
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matic operation. Changeover from 
one item to another can be effected 
in sixty seconds. Delta Engineering 
Corp., 126 W. Emerson St., Melrose 
76, Mass. 
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Four-Side Case Marker 


Marking product identification on 
all four sides of shipping cases dur- 
ing the packaging operation is 
function of this device. Process em- 
ployed involves use of a belt con- 
veyor, one or more turners, adjust- 
able side guides, and a set of fric 
tion-powered Rolacoder imprinters 
Different setups are available. One 
setup, shown, provides for marking 
all four sides on the conveyor. An- 
other calls for imprinting two sides 
of cases in the case sealer and the 
other two sides upon leaving the 
case sealer. Variations in arrange- 
ment of turners and guides permits 
delivery of marked cases with either 
sides or ends of cases leading. 


adolph Gottscho Inc., Hillside 5, 
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Turntable 


Turntable is particularly suitable 
for the transferring of bottles, cans, 
jars, and small parts and packages. 


It is designed for use with Unibilt 
Table Top Chain conveyors and is 
mounted to and driven by a con- 
veyor. Constructed with self-align- 
ing ball bearing units, precision 
bevel gears, and chain drive, the 
turntable is available in plain or 
stainless steel and can be supplied 
with guard rails. It can be driven 
from the drive end, take-up end, 
or intermediate location of the con- 
veyor. Conveyor Specialty Co. Inc., 
North Quincy, Mass. 

Circle 425 on Page 19 


Air Dryer 


Refrigerated air dryer is capable 
of cooling compressed air to 40F 
at pressure. Model F-30 consists 
of a \4-hp refrigerating section, a 
condenser-evaporator-type heat ex- 
changer, a replaceable filter ele- 
ment, and an automatic discharge 
mechanism in an insulated pressure 
vessel. The dryer uses the principle 
of Freon-circulated closed-loop re- 
frigeration for compressed air dry- 
ing. It is rated at 30 scfm at 100 
psig, IO0F inlet air temperature, 
and 75F ambient temperature. 
When compressed air is dehydrated 
at this elevated pressure and then 
reduced for instrument service, at- 
mospheric dew points of —5F are 
possible. Feature of the dryer is 
a hot gas bypass arrangement which 
provides continuous operation with- 
out need for cycling or on-off 
service. The arrangement regulates 
the amount of Freon that is in- 
troduced into the condenser-evapor- 
rator and permits low dew points 
to be maintained. Hankison Corp., 
College & Pike, Canonsburg, Pa. 

Circle 426 on Page 19 
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A DRAMATIC DEMONSTRATION OF THE NEW CLAD-REX 102 LAMINATE 


Boiling water provides a positive test for Almost within a matter of seconds, the Even after as long as four hours of boil- 
two deep drawn* vinyl-clad parts. Nei- part formed of conventional vinyl-clad ing, the part formed of new Clad-Rex 102 
ther special care in forming, nor post cur- metal (at right) begins delaminating at laminate (at left) still shows no delami- 
ing has been used to prepare either part. the corners. nation whatsoever. 


New Clad-Rex vinyl-clad metal sharply reduces 


~ [imitations in deep drawing and heat exposure 


Has your interest in vinyl-clad metals been cooled because your prod- 
uct is deep drawn? . . . or because your product is exposed to elevated 
temperatures? ... 

Now, you can solve the problem with new Clad-Rex 102. It’s a new 
vinyl-metal laminate that is, in effect, a single element of material. 
Clad-Rex 102 combines for the first time the ultimate properties of 
sheet metal with the optimum characteristics of vinyl. 

Call or write for facts of this major technological breakthrough by 
the extensive research laboratories of Simoniz Company. 


*Depth of draw equal to six times radius of corner 


vinyi-merac caminates sy CF ia AX TD ~ FER ESSE , owvision oF simoniz company 


11508 W. King Street ¢ Franklin Park, Illinois 
Telephone: GLadstone 1-2323 


2c 
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-« [S WHAT YOU BUY! 


POWER — clean, dry, drip-free power at the business end of a 

Hannifin piston rod is the result of Hannifin extra quality, and at 

no extra cost. Bores are honed to 15 RMS or finer... piston 
rods are case hardened, plated and polished to 10 RMS or better. Cartridge 
gland, removable without dismantling cylinder, has exclusive Hannifin-developed 
“‘Lipseal®-Wiperseal”’ combination for a truly drip-free rod. 


Modern straight thread leak-proof ports for easily positioned fittings are available 
at no extra cost on hydraulic cylinders. 


HYDRAULIC 
CYLINDERS 


Two Pressure Ratings 


2000 psi (3000 psi non shock), the 
famous heavy duty Hannifin Series 
“H" in 13g to 12” bore. 

1000 psi, Series‘‘L'’, 1" to8” bore, 
Hannifin quality in a lighter cylinder. 
Full compliance JIC Hydraulic Specs. 


AIR 
CYLINDERS 


1%" to 14” Bores 


Series “‘A’’—steel heads, honed brass 
bedy for corrosion resistance. Harden- 
ed and hard chrome plated piston 
rod. For all heavy duty air service. 
Easily modified for water service. 

Full compliance JIC Pneumatic Specs. 


AIR MOTORS 
ao 


(np) #\\) | 
why y 1%" to 42" Bores 
New from Hannifin, a complete power 
package combining cylinder and 
solenoid valve. Only one air line 
connection. Four mounting styles. 


Interchangeable mounting dimensions 
for most applications. 


———.,_ 
HANNIFIN COMPANY 


541 South Wolf Road « Des Plaines, illinois 


CORPORATION 
CENTRAL POINT IN THE NATION FOR FLUID POWER APPLICATION 
3128-PH 
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Parts, elements and devices designed for creating more automatic systems. 


Digital voltmeter 484 offers dc 
voltage with 
printer connection and automat- 
ic print control. It is designed 
for applications requiring £0.01 
per cent accuracy 


measurements 


All stepping switches of the 484 
digital voltmeter are mounted on 
plug-in boards for ease of servic- 
ing. Feature of the unit is the 
snap-out readout for bulb replace- 
ment without tools or soldering 


For detailed information 


MODEL 484 DIGITAL VOLTMETER 
seer ent Steno (oem ae r 


Industrial Digital Voltmeter 


INDUSTRIAL digital voltmeter, 
developed by Non-Linear Systems 
Inc., Del Mar, Calif., offers de volt- 
age measurements with printer con- 
nection and automatic print con- 
trol. This four-digit voltmeter is 
designed for applications requiring 
+0.01 per cent accuracy. It is used 
with plug-in accessories such as in- 
put scanners and data printers, and 
can form the nucleus of automatic 
data logging systems for a wide 
range of applications. Output of 
the 484 operates an available dig- 
ital data printer without modifica- 
tion. Provision can be made to op- 
erate most data recorders and tape 
and card punches. All stepping 
switches and decade resistors are 
mounted on plug-in epoxy boards. 
Three of the boards are inter- 
changeable. Input connections are 
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located on both front and back 
panels. Voltmeter measures dc 
voltage from +0.001 to +999.9. Ad- 
dition of a de preamplifier extends 
its range to +99.99/999.9 millivolts 
full scale. With an ac/dc convert- 
er, the 484 measures ac voltages 
from 0.001 to 999.9 in ranges of 
9.999/99.99/999.9 v, 30 cycles to 10 
ke. It features automatic selection 
and indication of range and polar- 
ity, an internal standard cell for 
verification of calibration, simple 
conversion to a ratiometer, high in- 
put impedance (10 megohms), 
heavy-duty stepping switches and 
compact design. Average balanc- 
ing time is one second. Power re- 
quirements are as follows: 115 \ 
+10 per cent, 60 cps, 50 w standby, 
55 w balancing. 

Circle 427 on Page 19 


and literature, use card page 19. 


Electromagnetic 
Stepping Switch 


ELECTROMAGNETIC stepping 
switch, consisting of a high speed 
stepping motor and printed circuit 
switch decks, is designed to provide 
true digital behavior up to 240 
steps or 12 revolutions per second. 
Series 9C Cycloswitch has an op- 
erating life averaging 25,000,000 
revolutions with light loads and 
adequate arc suppression. Its ma- 
jor component is the Sigma Cy- 
clonome Stepping Motor. In op- 
eration, the switch will stop in- 
stantly at any predetermined posi- 
tion on the switch deck. The flush 
printed switch decks are available 


in various combinations to meet 
specific needs. Brush arrangements 
can be common to 10-ring, to 20- 
ring, or both on one or two decks. 
Arrangements of three or more 
decks are available. Operating pow- 
er for the Cycloswitch ranges from 
\4, to 40 w, depending on speed and 
the number of brushes. Current 
carrying capacity is 1.5 amps at 250 
vde. Sigma Instruments Inc., 42 
Pearl St., S. Braintree 85, Mass. 


Circle 428 on Page 19 
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Digital Data Recorder 


Designed to be used as a general- 
purpose, portable unit suitable for 
in-plant industrial information 
gathering, digital data recorder re- 
cords information in a form visu- 
ally readable and machine sensible. 
The recorder, designated as the Per- 
fograph, is the heart of a complete 
system for machine-acquisition, stor- 
age, transmission, and reduction of 
data. It operates for several months 
on small dry-cell batteries. A series 
of custom input transducers meas- 
ures and puts into digital form 
physical quantities such as rotation- 
al speed and direction, temperature, 
pressure, meter readings, and nu- 
merical count of items. Advanced 
Instrument Corp., 700 S. 4th St., 
Richmond, Calif. 


Circle 429 ‘on Page 19 


Programming Pinboard 


Device is essentially a memory 
matrix into which digital informa- 


tion may be manually inserted. 
Proper programming of the pin- 
board results in the production of 
specific output signals when certain 
combinations of input signals are 
received. The technique is appli- 
cable in the areas of code conver- 
sion, signal routing, data system 
programming, and tape _ search 
equipment. A pinboard consists of 
two contact strips (one on a ver- 
tical plane, the other on a _ hori- 
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zontal), drilled and aligned to ac- 
cept diode pins. Contact strips can 
be wired to a multiple plug-in con- 
nector for frequent programming 
changes. Templates can be placed 
over the pinboard to indicate prop- 
er pin placement. Programming 
pinboards are available in any size 
and configuration. Individual com- 
ponents such as contact strips, 
waffles, contact terminals, and face- 
plates are also available. Size of 
the basic pinboard is 13 by 50 
columns, but the number of waffles 
can be increased if required. Beck- 
man Systems Div., Beckman Instru- 
ments Inc., Technical Publications 
Dept., 325 N. Muller Ave., Ana- 
heim, Calif. 

Circle 430 on Page 19 


Electronic Scanner 


Instrument can scan up to 100 
inputs, utilizing a true differential, 
isolated,.and guarded input. The 
measured value represents the volt- 
age between the two input ter 
minals, independent of the common 
mode voltage. Model 701 is in- 
ternally organized in groups of ten 
channels with a maximum of 10 
groups. A scanner with an internal 
grouping of as few as 10 channels 
may be later expanded to the full 
complement of 100. Two or more 
models may be operated simultane- 
ously and interleaved to increase the 
effective scaning rate. Device is 
controlled externally by a pulse 
which synchronizes the scanning to 
other devices. This control feature 
permits the scanner to produce ar- 
bitrary computer format magnetic 
tapes up to the scanners maximum 
operating rate of 500 channels per 
second. Electro Instruments Inc., 
3540 Aero Court, San Diego 11, 
Calif. 

Circle 431 on Page 19 


lonization Gage Controller 


Device is designed to operate with 
a strip chart recorder to produce a 
single logarithmic chart from 10-* to 
10-°° mm Hg. Stability of the con- 
troller is less than 2 per cent drift 
in 24 hours. Model IGC-58 has 
been devised essentially for use 
with ionization gage tubes having 
a sensitivity of 100 microamperes 
per micron, but may be adapted to 
a variety of makes of ion gage tubes. 
Addition of the strip chart recorder 
coupled to the output of the con- 
troller (IGC-58R) provides for per- 
manent, accurate, and continuous 
records of vacuum pressures for 
immediate use or future reference 
Vacuum Products Div., F. J. Cooke, 
Inc., 145 Water St., South Norwalk, 
Conn. 
Circle 432 on Page 19 


Pressure Transmitter 


Designed for open hearth fur- 
naces, soaking pits, slab heating 
furnaces, glass tanks, and similar 
applications, transmitter has a 
standard differential pressure range 
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Many years ago we discovered that 
Sylvania specifications for automa- 
tion equipment were so exacting, we 
had to make the machines ourselves. 
Nothing accurate enough was avail- 
able anywhere, at any price. 


For 20 years we have been making 
this automation machinery to pro- 
duce our own light bulbs, radio 
tubes, fine electronics equipment. No 
one has ever equaled Sylvania auto- 


What? 


America’s finest automatic 
transfer machines made by a 


light bulb 


mation machinery for accuracy and long-term dependability. 


Now these machines are available to outside companies 
seeking this same extraordinary degree of accuracy. 


Ideal for high-speed automatic fabricating, finishing, 
assembling, indexing, packaging, these machines are 


available in two 
general types: 


1. Conveyor in- 
dexing chassis, 
exceptional for the 
extreme accuracy, 
strength, and ver- 
satility of its chain 
—not made com- 
mercially, but by 


Sylvania itself. Chassis also provides greater tool and driv- 
ing capacity than other such chassis on the market. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘e) 
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manufacturer! 


2. Rotary indexing chassis in 
two sizes and in single and double 
turret models. Made with unusually 
great driving and tool capacity. 
Top of the transmission spider is 
specially machined for rotary vac- 
uum or pressure valve. 


Also, precision indexing trans- 

missions (5 models ) 

* Heavy-duty unit with extra-large 
cam well and spider diameter for wider 
range of stops per revolution. 


Standard unit features higher cam speeds, a provision to inte- 
grally mount rotary vacuum or pressure valves. 


Universal unit operates with its output shaft horizontal or verti- 
cal. Has wide range of applications. 


Small universal unit. Lower silhouette and extra-long input shaft 
are main features of this extremely durable, accurate transmission. 


Conveyor unit. Very rugged, heavy-duty unit designed for con- 
veyors, but easily adaptable for rotary tables, other intermittent 
motion machines. 


FREE BROCHURE! 
SYLVANIA LIGHTING PRODUCTS 


Equipment Development Plant 
121 Loring Avenue, Salem, Mass. 


Please send me free brochure of: 
ROTARY (© CONVEYOR (© TRANSMISSIONS 
Name 
Position 
Company 


Address 
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0.15 in. w.c. It 

atmospheric pres- 
ion, because in the 
pressure rai for which it is de- 
signed, the normal atmospheric 
pressure change over a few feet ver- 
tically can easily exceed the re- 
quired accuracy of the transmitter. 
Accuracy of the unit is +1 per cent 
£0.002 in. w.c. It is 
insensitive to changes in static pres- 
sure. Output of the transmitter is 
a de voltage signal in the range of 
0-25 vde. Output power can be 


from —0.05 
is provided wit 
sure compens 


of range, or 


as much as 5 w. This signal is 
great enough to be used directly 
and simultaneously by standard de 
recorders and indicators, analog-to- 
digital converters, and _ electrohy- 
draulic valve actuators. Using force- 
balance principles, measured pres- 
sure on the diaphragm is converted 
into the output voltage through an 
integral transistor amplifier. Simple 
calibration adjustments are provid- 
ed. GPE Controls Inc., 240 E. On- 
tario St., Chicago 11, IIl. 
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QUICK 


FLUID LINE 


CONNECTION 
or 


DISCONNECTION 


with 


INSTANT 
AUTOMATIC FLOW 
or 


SHUT-OFF 


@ Hydraulic and pneumatic 

lines are quickly and easily con- 
nected with Hansen Two-Way Shut- 
Off Couplings. No tools required. 


When Coupling is disconnected, 
valves contact valve seats in 

both Socket and Plug to provide 
instant and positive seal of fluid in 
both ends of line. Coupling does 
not depend upon line pressure 

to seal either end of line. 


Six sizes are available, with female 


pipe thread connections from 
to 1” respectively. Furnished 
either in steel or brass. 


Representatives in Principal Cities 
... See Yellow Pages 


® 
SINCE 1915 


THE HANSEN 


HANSEN 


SERIES HK QUICK-CONNECTIVE 
TWO-WAY SHUT-OFF 


COUPLINGS 


Instantly shuts off both sides of line... 
prevents loss of liquid, gas or pressure. 


Quick-Connective Fluid Line Couplings for 


COMPRESSED AIR « OIL 
GREASE «HYDRAULIC FLUIOS 
WATER «+ VACUUM « STEAM 
OXYGEN «+ ACETYLENE 
REFRIGERANTS «+ GASOLINE 
COOLANTS « LP-GAS 


Write for the Hansen Catalog 


Here is an always ready reference 
when you want information on 
couplings in a hurry. Lists 
complete range of sizes and 
types of Hansen One-Way 
Shut-Off, Two-Way Shut-Off, and 
Straight-Through Couplings. 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


WUC 


4031 WEST 150th STREET 


e CLEVELAND 35, OHIO 
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Shaft Position Encoder 


Unit will store encoder data “on 
the fly” at angular velocities up to 
2 rps and provide an output in di- 
Shaft position en- 
coder, designated TR-705 Mini 
module, comprises a compact shaft 


rect binary code. 


position encoder and a transistorized 
storage circuit. Feature of the unit 
is its capability of storing 10 bits 
of data at encoder rates up to 2000 
quanta per second. Output gates 
are provided to permit either paral- 
lel or serial interrogation. Designed 
to operate at maximum readout 
speed of 120 rpm and maximum 
slew speed of 1000 rpm, its accuracy 
is +1 part in 1000. 
will maintain accuracy and 
specifications during use equivalent 


The encoder 
meet 


to that required to rotate the en- 
coder shaft from 0 to full scale one 
million times. Life of the encoder 
is independent of the number of 
storage and readout cycles. Datex 
Corp., 1307 S. Myrtle Ave., Mon- 
rovia, Calif. 

Circle 434 on Page 19 
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30 125 
eS 


PERCENT 
MOTOR LOAD CURRENT 150 


cemtnar @ acectae 


ot ere 


Motor Load Indicators 


Line of ac and de motor load in- 
dicators is available in three in- 
strument sizes: The illustrated 31/,- 
inch panel meter (two per cent ac- 
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The epoch-making, trend-setting, revolutionary blade wrapper of 101,116 B.C. Part 
of a special pictorial history of automation by Barkley & Dexter, Inc. 


2 
< 
= 


GREAT MACHINES OF WESTERN 


This backward look at the backward days of automation is lovingly dedicated to industry 
everywhere by Barkley and Dexter with this reminder: that industry anywhere can progress 
and profit from the forward looking services of B & D, one of the nation’s foremost specialists 
in industrial mechanization and automation. 


You should know more about B & D. Here is what our service consists of: 

PLANNING — we determine if mechanization can help you; where it can help you; how it 
can help you; how much it is likely to cost; how much it will save. 

DESIGN, DEVELOPMENT, PRODUCTION — working with your personnel, or 


independently, we custom design, develop and build automatic equipment and controls to replace 
hand labor or perform new operations. 


TROUBLE SHOOTING — our long experience can help you eliminate bugs from your own production lines. 
For further information, send for the folder on our services. Or better still, write us about your problem. 


BARKLEY & DEXTER INCORPORATED 


50 FRANKFORT STREET, FITCHBURG, MASSACHUSETTS— Pioneers in Automation 
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curacy), and 4'4 and 83%4-inch 
switchboard ins'ruments (one per 
cent accurac’ Respective scale 
lengths are °, 7, and 14 inches. 
Ac models are supplied as either 
ammeters, which measure per cent 
of motor load current; or watt- 
meters, measuring per cent of horse- 
power. The de models are of an 
ammeter design and measure dc mo- 
tor input current. Ac instruments 
are available for single and three- 
phase 50 or 60-cycle motors. A 
single ac instrument may be used 
with many different sized motors 
by employing a window-type JCH- 
O current transformer. Two stand- 
ard scales, calibrated from 0 to 150 
per cent, can be supplied. One of- 
fers a red band between the 100 
and 150 per cent calibrations, and 
the other has a green band from 0 
to 100, yellow from 100 to 125, and 
red from 125 to 150. General Elec- 
tric Co., Schenectady 5, N. Y. 


Circle 435 on Page 19 


Numerical Positioner 


Model 600 numerical positioning 
control has been developed for 
point-to-point positioning of ma- 
chine elements. Data input section 
of control is illustrated. All major 
electrical and electronic elements 
are of the plug-in type. Maximum 
traverse rate is 150 inches per 
minute, and power requirement is 
110-120 vac, 1400 w. Transducer 
input can be either rack or screw, 
one turn equals 0.100 inch. Maxi- 
mum decimal capacity is six digits 
per axis. Various means of data 
input include: Rotary decimal dials, 
full complement keyboard, ten key 
keyboard, eight channel punched 
tape. Standard eight-channel code 
is used, and control accuracy is 
0.001 inch. Repeatability to 0.0002 
inch is possible, depending upon 
application. Drive is standard ac 
undirectional motor with electro- 
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magnetic clutches, brake, and gear 
reduction unit. The servo control 
is of the closed loop type with final 
positioning always in the same di- 
rection. Carlton Controls Corp., 
15 Sagamore Rd., Worcester 5, 
Mass. 
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Stepping Switch 


Cam-operated Model 200 step- 
ping switch may be used as a mem- 
ory device, as a replacement for in- 
terlock relays, or in applications 
where control of a sequence of op- 
erations is necessary. A single im- 
pulse is required to switch, and no 
power is required to hold it operat- 
ed. Switch is available in models 
with up to eight cams providing 30, 
32, or 36-tooth ratchets. Its op- 
erating speed is up to 60 sps self- 
interrupted or 30 sps remote-im- 
pulsed. A wide variety of dust 
cover and hermetically sealed en- 
closures are available. Enclosures 
can be sealed in oil. C. P. Clare & 
Co., 3101 Pratt Blvd., Chicago 11, 
Ill. 

Circle 437 on Page 19 
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Temperature Detector 


Device, capable of measuring 
temperatures as high as 1500 F, is 
available for general industrial use. 
Model 242P resistance temperature 
detector is hermetically sealed in 
its own well for use under pres- 


sures up to 300 psi and can be used 
in any standard %-inch bore 
thermowell for higher pressures for 
the measurement of highly corro- 
sive liquids or gases. Detector has 
a resistance tolerance of +!/, per 
cent of resistance at 32F and +1 
per cent of resistance above 600 F, 
offering increased accuracy when 
used with indicators, recorders, or 
controllers. Because the change in 
resistance of the detector is almost 
directly proportional to change in 
temperature, the detector will read 
temperature differentials with ex- 
treme accuracy. Instrument Div., 
Thomas A. Edison Industries, Mc- 
Graw-Edison Co., West Orange, 
N. J. 
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Time Utilization Panel 


Device is designed, by means of 
pilot lights and time accumulation 
figures, to show the productive op- 
erations of ten individual machines, 
processes, or operations. Ten indi- 
vidual running-time meters (each 
with its own signal light) comprise 
the panel. The machines or opera- 
tions to be monitored can be locat- 
ed at distances up to 5000 feet. Me- 
ters can be read to the nearest hour 
and tenth; or hour, tenth, and 
hundredth; or minutes and tenths. 
They can be connected to show pro- 
ductive machine time, idle or lost 
time, or down-for-service time. In 
plants they are used to show pro- 
duction time and hours of machine 
use. In offices they are used to 
determine wages, bonus, schedules, 
and incentives. They can also be 
used to indicate exact time on leased 
machines and for accumulating data 
for preventive maintenance and 
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Reuland motor-and-magnetic-brake package 


...complete from one dependable source! 


Reuland manufactures its own magnetic brakes, as well as electric motors, and 
offers the most versatile selection of tailored-to-your-equipment brakemotor 
packages available anywhere. Reuland’s many hundreds of combinations of * 
H.P., speed, special drive motors and brake sizes, provide an almost unlimited 
coverage of O.E.M. and user requirements! 


So, whatever your brakemotor needs may be, standard or special, let Reuland 
supply the complete answer in one, compact, smartly-designed power package. 
One source of supply for brake and motor saves time for your Engineering and 
Purchasing Departments... one nameplate establishes dependable, nationwide 
service responsibility! 


Refer to Sweet's Product Design, Section 5-a 


MODERN POWER FOR MODERN-DAY PRODUCTS 


... all in lightweight, cool-running aluminum frames! 


BRAKES AVAILABLE IN ALL 
3 MOUNTINGS... FULFILLS 
J.1.C. SPECIFICATIONS! 
. Direct endbell type for 
mounting over motor’s shaft. 


. Foot mounted, for mounting 
over existing shaft. 


. Foot mounted — complete with 
own bearings and shaft. 
Automatic Lining Wear 
Adjustment 
Manual Release— 

Automatic Reset 

Mount in any position 

No Levers or Linkage 
One-Piece Housing 

One-Half Conventional Length 
Wide Range of Ratings 


Our new 8-page catalog, No. GS8-30-0, will 
come in handy. Sent complete with prices 


and engineering drawings on request. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, Calif. 
EASTERN DIVISION: Howell, Mich. 
® Distributors in all principal cities 
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Maximum load ca- 
pacity is 65 w. Lamps for 26 v 
are filament type; others are neon. 
Motor drive is 26 v, 115 or 200 \ 
Typically, operates on 60 
cy cles ac 


cost statistics. 


STOP EQUIPMENT SAFELY 


with Wasner 


panel 
current. The six digit 
figures provide for reading totals at 
any time. All read-out totals are 
resettable to zero. Gorrell & Gor- 
rell, 336 Old Hook Rd., Westwood, 
N. J. 

Circle 439 on Page 19 


AIR POWERED or HYDRAULIC 
_ BRAKE SYSTEMS 


Wagner makes both air powered and hydraulic industrial 
braking systems that stop your equipment safely, easily, 
economically ‘ 
WAGNER AIR POWERED BRAKING SYSTEMS use the 
same heavy-duty brakes that Wagner builds for hydraulically 
operated ov erhead crane brakes. Application is flexible . . . any 
number of brakes and control points may be used at reason: ible 
distances from each other. 
WAGNER HYDRAULIC BRAKE SYSTEMS let you put the 
right braking system on your large or small cranes. Example: 
new 6” x 3” size brakes are perfect for floor-operated or small 
cab-operated cranes. 
Let your nearby Wagner Sales Engineer help you select the 
braking system best suited to your needs. Call him today. 
wiéo-4 


Wagner Electric Corporation 


6430 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


Metal Detector 


Proximity 
Proxi-Tron, is designed to detect 


Circle 700 on Page 19 

switch, designated 
any type of metal without physical 
contact. Device can be used as a 


machine tool limit switch, to detect 


POST 
. metal inside nonmetallic containers, 
x nonmetallic differentiation, count 
SYSTEMS 9 4 ing, batching, broken tool detec 


tion, multiple 


solenoid operation, metallic 


operation machine 


; . co-ordination, and conveyor and 
“beam-hole”, or wheel size will . 


permit the counting of fractional feeder control. 


Unit is completely 


Connected to any Post Decitron 
electronic counter, the new lineal 
footage device permits accurate 
length measurement for contin- 
uous production items. 

Each time the wheel revolves, 
a photolight beam is broken and 
a count equal to one foot is reg- 
istered by the counter. Varied 


parts of a lineal foot if desired. 
Different types of wheels provide 
traction surfaces for wire, rope, 
aluminum sheets, bar or flat 
steel, paper, cloth. 

Used in conjunction with a 
Post Decitron “Preset” counter, 
(i.e. PW-2) a predetermined 
length of stock can be measured, 
and ‘‘marked’’ or cut-off as 
desired. 

Ideal for labels and paper 
making where footage is most 
accurate measure of production. 


UNM ARSH CU Ha HITT 


Division of Reid Brothers Company, Inc. 


12 LOTHROP ST 


ri 


BEVERLY, MASS 


Circle 701 on Page 19 


transistorized, and electrical compo- 
sealed against moisture 
and dust hazards. They are unaf 
fected by 


nents are 


temperature changes or 
normal voltage fluctuations. Opera- 
tion is immediate. Neon lamp in- 
dicates pickup signal. Detector is 
supplied with standard '/-inch 
male probe and 5 feet of shield 
cable. The probe head can be im- 
mersed in liquids. Standard relay 
is 2 amps, and capacity is up to 
1000 operations per minute. High- 
er capacities are available for high 
speed applications in which case a 
ballast replaces plug-in type relay, 
providing electrical signals up to 
100,000 operations per minute. Au- 
tomation Devices, Erie, Pa. 
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Turret Lathes . 


JONES & LAMSON 


“AUTOMATION” 


the man who needs 
a new machine tool is 


already paying for it 


New numerically-controlled turret lathe 
shatters idie time ...is ideal for short runs 


At the last Machine Tool Exposition, five 
years ago, Jones & Lamson exhibited an auto- 
matic tape-controlled turret lathe. It created 
a sensation and attracted thousands of fas- 
cinated spectators. Many of them wanted to 
buy. But the machine wasn’t for sale. Why? 
Because there were still “‘bugs’’ in it to be 
ironed out, and our reputation is too valuable 
to risk on an “‘almost”’ product. 

In the five years since, J & L still kept this 
lathe off the market, pending its complete de- 
velopment and proving-out. Now, it is ready 
to be shown, ready to be sold, ready to help 
you attain new production efficiency. 

The new J & L numerically-controlled tur- 
ret lathe is a complete redesign job. The sound 
features of the early prototype have been re- 
tained, and all question marks have been elim- 
inated. In every way, this is a real beauty! 

It’s designed especially for short run pro- 
duction and top economy. It has the capacity 


Automatic Lathes . 


of a No. 5 machine, 2% x 24 in., and has three 
turrets (one hexagon and two square) which 
accept up to 14 preset tools. A set of tools plus 
the tape can be “ packaged’”’, ready for set-up 
when needed. 

This lathe can be set up as either a bar ma- 
chine or a chucker, in 10 to 15 min. It positions 
within .001”, repeats to .0005”. Drive motor 
is 30 HP, with spindle speeds of 40 to 2000 rpm 
in 24 steps. Feed rates for carriage and saddle 
are .750” to 30.0” per minute in 16 steps, plus 
fast motion. Cross-slide operates at one-half 
these rates. Tape input information may be 
adjusted for extended tool life and size control 
by manual dials on the control panel. Produc- 
tivity is increased 25 to 30% over standard 
cycle time. Even the automatic bar feed is 
programmed from the tape. See it at Chicago, 
or write for advance information now. Jones 
& Lamson Machine Company, 536 Clinton 
Street, Springfield, Vermont. 


Tape Controlled Machines . Thread & Form Grinders . Optical Comparators . Thread Tools 
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TY Series 1617-4 
A.C. 4-Way Solenoid Valves 


® No inrush current 


® Compact—light in weight 


® Very fast cycling permissible ® For pressures to 3000 p.s.i. 


® No dynamic seals—packless ® Rock-bottom cost 


® High capacity—low pressure drop @ No coil burn-out if valve sticks 


Here it is—the new pace-setter in A.C. solenoid valves! 
Exclusive Waterman design has eliminated inrush cur- 
rent, making possible fast cycling (in excess of 250 
per minute) without overheating. Standard coils suit- 
able for 25 to 60-cycle current. Weight of %” size is 
less than 6 Ibs., including two solenoids. Closed-center, 
tandem, and two-position types available. Rated 3000 
p.s.i. pressure may be applied to all ports. Working 
parts totally immersed in hydraulic fluid. No moving seals 
packless. Screw-type electrical terminals in steel housing. 
Also furnished for D.C. operation. 


Designed for simplified 
stacking or banking 


SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 


Also suppliers of AN and MS qualified flow regulators and fuses, 
including flow regulators for fuels and cryogenic fluids 
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Vacuum Controller 


Device can control and ensure 
safe operation of vacuum equip- 
ment. It is ideal for control of dif- 
fusion pumps, operation of solenoid 
valves, automatic charging systems, 
and maintaining preset pressures by 
automatic start and stop of vacuum 
pump. Featuring continuous read- 
ing throughout the entire range, 
and automatic reset of the control 
relay, controller is available in four 
ranges from 0.2 micron Hg through 
200 mm Hg absolute. The control 
pointer may be set at any pressure 
desired within the control range on 
the direct reading scale. Control 
sensitivity is within one per cent 
of the setting. Model VC-5 covers 
the range of 0-100 micron Hg; 
Model VC-3, the range of 0-1000 
micron Hg; Model VC-4, 0-20 mm 
Hg, and Model VC-2, 10-200 mm 
Hg. Instrument operates from 90- 
135 v 60 cycle ac and is available 
in cabinet, panel, and rack panel 
mountings. Matched, interchange- 
able gage tubes are available which 
are unaffected by exposure to the 
atmosphere or by atmospheric pres- 
sure changes. Hastings-Raydist 
Inc., Dept. 10, Hampton, Va. 

Circle 441 on Page 19 


Cylinder Mounting 


Mounting has been designed for 
use on a line of square end double- 
acting air cylinders. Cylinders are 
rated for air pressures up to 250 
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ULTRASONIC SENSOR 
Mode! Numbe: 


PATENT PENDING 


a new 
dimension 

in automated 
controls 





Seonac ULTRASONIC, 


NON-CONTACT SENSING AND SWITCHING SYSTEM 


Before Sonac, sensing and switching control systems which 
involved breaking a beam of energy were limited by vibration, 
dust, smoke, steam, air contamination and too much or too 
little light. Sonac’s ultrasonic energy “beam” is completely 
free of these limitations. The acoustic lens on Sonac sensors 
can actually be painted without affecting performance. Utilizing 
high frequency sound also means there are no lamps to burn 
out. Savings in replacement parts and maintenance time often 
means Sonac pays for itself. Sonac is completely transistor- 
ized, providing you with a rugged, dependable electronic circuit. 


These are just a few of Sonac’s many 
uses. Optional equipment includes 
reflectors for precision beam and po- 
sitioning control, and coupler assem- 
blies for use with flexible tubing for 
remote sensor locations. This descrip- 


DELAVAN _ 20% sit beset to you’ o 
request. 

Manufacti ung Company 

. 


WEST DES MOINES « IOWA 
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PROXIMITY LIMIT 


... QUTLAST 
MACHINES THEY CONTROL 


Why? They won’t wear out. No tubes . . . no moving parts . . . no contacts 
to spark, pit or wear. They’re corrosion resistant . . . sneer at dust, dirt or 
oil mist . . . could operate under water. They've passed military shock and 
vibration tests . . . fit most applications. Two sizes of sensing heads avail- 


able for tripping distances within 14 inch or within 2 inches. 


Cost? Westinghouse proximity limit switches cost a little more—but pay 
for themselves over and over again because they banish expensive machine 
down time for switch service and replacement. 

CALL TODAY for the facts on the new Westinghouse proximity limit 
switches. Your nearest Westinghouse sales engineer will show you how 
they can save you time and money. Or write Westinghouse Electric Cor- 


poration, 3 Gateway Center, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-25002 


vou caw 88 SURE...1F rs Westinghouse 
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ESTINGHOUSE 


psi and hydraulic pressures up to 
750 psi. Mounts include angle 
bracket, side leg, and extended tie 
rod (shown). The choice of mount- 
ing available makes the cylinders 
adaptable for a wide range of hold- 
ing, positioning, or moving work. 
The mounts are intended to handle 
specific situations. The angle 
bracket mounts can be repositioned 
to tie rods on any side of the cyl- 
inder, allowing parts to receive pip- 
ing conveniently from any direc- 
tion. Side leg mounts are ideal for 
strong, rigid, inline mounting, or 
for tight, lengthwise spaces. Ex- 
tended tie rod mounts provide 
versatile mountings for front, back, 
or both ends in straight-line loca- 
tions. Unwanted rod extensions 
can be cut off. A. Schrader’s Son, 
Div. Scovill Mfg. Co., Brooklyn, 
N. Y. 
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Variable Speed Drive 


Feature of this unit is pneumatic 
control which provides remote or 
automatic speed control over an 
infinite range. Transmission is ap- 
plicable to precise feed or metering 
control and for use in automatic 
speed control systems. Air signals, 
varying from 3 to 15 psi, produce 
linear speed variation from any de 
sired maximum speed to zero. Speed 
may be set by manual air valve 
or automatically by a signal gen 
erated by a variety of pneumatic 
transducers. Movement of the con- 
trol cam causes axial movement of 
a control ring which engages three 
tapered rollers supported in a carrier 
joined to the motor shaft. Pinions 
fixed to the large end of the rollers 
engage a ring gear carried by the 
output shaft. Contact pressures be- 
tween the rollers and the traction 
ring are developed centrifugally, 
thereby permitting speed change 
with the transmission running or 
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This Webb automatic conveyor system 
hustles newsprint thru 500 foot tunnel|: 


ROLLS REALLY KEEP ROLLING 


#. At warehouse, the newsprint rolls (60” long x 36” 
in diameter and weighing 1500 lbs.) are removed from 
railroad cars by lift trucks and stacked for storage or placed 
on the tunnel conveyor for current use. Systematic loading 
of conveyor is accomplished by two sets of kicker plates 
which operate in series to propel four rolls at a time into 
spaced positions on the conveyor. Kicker plates are actu- 
ated by bumper switches and air pressure. 


2. Tunnel conveyor is divided into four individually 


powered sections which can be operated “‘continuous-run”’ 
or separately for programming. The ascending section is 
built on a 15-degree incline and its slats are rubber coated 
to preclude slipping of load. A continuous live-supply of 
rolls (spaced 18 inches apart) is maintained by means of 
electric eye controls at beginning and end of each section. 


3. When rolls reach the press room basement, they are 
automatically pushed off the tunnel conveyor and onto 
Towveyor trucks. Thirty-one of these trucks are attached 
to a moving chain loop in the floor to provide additional 
live-storage of rolls. In the reel room area, a semi-auto- 
matic “‘kick-off” pushes the rolls from the Towveyor trucks 
onto press room trucks as needed. 


System capacity is 130 rolls, manual handling is elimi- 
nated, live and stationary storage is provided, and high 
efficiency is assured by the soundly engineered solution of 
this unusual material handling problem. 


Fee ea 





E> EMHART 


130 


so fast... 


«». you may not believe it! 


At 1500 strokes a minute — maybe better — this 
new Emhart press zips open a fresh, exciting page in 
metal fabrication. And in non-metallic fabricating, 
as well. We have the feed to go with this super-speed, 
too, plus the experience to help you realize the full 
potential of this press. The dramatic — and believable 
— details are yours for the asking. 

EMHART MANUFACTURING COMPANY, 

HUDSON DIVISION, HUDSON, N. Y. 
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stationary. Transmission is avail- 
able with several styles of built-in 
reducers and with a variety of motors 
including explosion proof. Graham 
Transmissions Inc., Menomonee 
Falls, Wis. 

Circle 443 on Page 19 


Step Motor System 


High-speed bidirectional syncro- 
pulse step motors provide mechan- 
ical motion, positioning actuation, 
or digital-to-analog conversion as 
an exact function of pulse signals, 
and without feedback circuitry, 
clutches, or brakes. Two hundred 
steps per revolution provide high 
resolution and linear accuracy. Unit 
is normally furnished with a com- 
bination dc power supply and solid- 
state, completely transistorized con- 
trol circuit which has separate in- 
puts for Forward and Reverse pulse 
signals. The control system input 
circuits will accept sine wave, square 
wave, or triggered pulses as low as 
six v peak. The syncro-pulse step 
motors provide positive starting, 
stepping, and stopping response at 
pulse freqencies up to 300 pulses 
per second, and will operate at 4000 
pulses per second with minimum 
acceleration and deceleration of 
pulse signal source. The available 
torque permits positive response up 
to 100 steps per second with 80 
inch ounce applied load and up to 
200 steps per second with 40 inch 
ounce applied load. Device is avail- 
able with either rotary output shaft 
or with nonrotating coaxial lead 
screw. Optional accessories include 
a variable frequency pulse genera- 
tor and/or manual preset counter. 
Farnham Electronics Div., Wiesner- 
Rapp Co. Inc., 1600 Seneca St., Buf- 
falo 10, N. Y. 

Circle 444 on Page 19 
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Touch a button—tighten many nuts 
at once to precision torque 


This auto manufacturer tightened down on 
production costs by automating wheel-nut 
running. All five are tightened at once with 
a Gardner-Denver multiple nut setter. 

These versatile tools are highly adapt- 
able to a wide variety of time-consuming 
production jobs. At the touch of a button, 
nuts of different size, angle or elevation are 
tightened to precise torque. Tighten two, 
three, five, twenty or more. 

MODEL CHANGE 
Standardized components make switching 
from job to job quick and easy. When bolt 
pattern changes, simply move the standard 


spindle and handles to a new, job-tailored 
mounting plate. And Gardner-Denver can 
also engineer one of its new, adjustable 
multiple nut setters for you. Here, when 
your production run includes several similar 
bolt patterns, you merely push a button to 
reposition the tool. No change in mounting 
plate is required. 


Find out how Gardner-Denver nut set- 
ters, along with a complete line of other 
production-speeding air tools, may solve 
tough problems for you . . . lower unit costs. 
Contact your Gardner-Denver air tool spe- 
cialist or write for new Bulletin 16-101. 


Tighten entire nut clusters in one 
operation with Gardner-Denver 
multiple nut setters. Write for 
further information, 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardner-Denver Company (Canada), Lid., 14 Curity Ave., Toronto 16, Ontario 
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All Mathews conveyer systems 
aren't this spectacular, 
o}U) dal Decline LAV ols 


outstanding performance 
Air Valve 


Pilot-operated four-way air valve 
is ideally suited for sequencing, and 
remote control applications. It can 
be used for a variety of operations 
under bleeder operator control. Ca- 
pable of over 1000 cycles per min- 
ute, this five-ported valve has a life 
expectancy exceeding 50,000,000 
cycles. Small bleeder operators fea- 
turing a hardened ball nose plunger 
can be mounted anywhere. In 
some circuit applications, the valve 
can be used as a two-way normal- 
ly-closed valve. Operating prin- 
ciple is as follows: Line pressure 
is admitted to both ends of the 
spool through the drilled core. Since 
the areas at both ends are equal, 
the resultant thrusts are balanced. 
Bleeding the air from either cham 
ber, by means of a bleeder opera- 
tor, upsets the balance, causing the 
spool to shift toward the bled, or 
lower pressure end. The valve will 
operate at less than 5 psi line pres 
sure, and is available as a double 
bleeder for momentary operation, as 
illustrated, or as a_ single-bleeder 
for maintained operation. Alkon 
Products Corp., 200 Central Ave., 
Hawthorne, N. J. 

e It’s true that everyone can’t use an order-selecting Circle 445 on Page 19 
system like this — but — it’s also true that everyone speci- 
fying conveying equipment has a right to expect this type 
of outstanding performance. 


7 
a 


You can have the benefit of well-planned mechanized 
handling in your plant. Mathews Engineers would like to 
work with you in developing a conveying system that will 
create a smooth flow of your product — a system that will 
deliver outstanding performance for you. 


GENERAL OFFICES MATHEWS CONVEYER COMPANY 
Ellwood City, Pennsylvania 


WESTERN DIVISION MATHEWS CONVEYER COMPANY WEST COAST 
San Carlos, California 


CANADIAN DIVISION MATHEWS CONVEYER COMPANY, LTD Tape Programmer 


Port Hope, Ontario, Canada 


Over ly Years off Leadershyo im Mechanued Handling Model TP-860 is an 8-channel, 


punched tape programmer using 
7 ~~ Ew standard |-inch wide punched tape. 
It has a forward drive and auto- 
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10 good reasons for choosing Dynamatic 
Eddy-Current Speed Control Equipment 


1 Adjustable speed from AC power 
2 Accurate speed control 
3 Wide speed range 
4 Rapid response 
5 Low power loss 
6 Simplified construction 
7 Remote control (when desired) 
8 Quiet, efficient operation 
9 Low maintenance cost 


10 No commutators, rings, 
brushes, or rotating coils 


Magnapower Heavy-Duty 
Liquid-Cooled Coupling 


ne standard alternating current as a power source, Dynamatic 


Eddy-Current Couplings and Drives are the answer to practically 
all stepless adjustable speed requirements. 


A wide range of standard and special control features may be ee —— 
obtained from electronic or transistorized magnetic amplifier con- 


trol systems. The addition of an eddy-current brake to standard 

couplings or drives provides smooth, cushioned stops and con- 

trolled deceleration. ; 
oY 


Dynamatic Eddy-Current Equipment is available in sizes from 4 hp ) 

Ajusto-Spede Drives to heavy-duty Magnapower Couplings rated ORIGINATOR 

up to 20,000 hp—and larger. AND LEADING PRODUCER 
Place your speed control problems in the hands of experts. Our OF EDDY-CURRENT 
representatives, located in all principal cities, are fully qualified SPEED CONTROL 

to discuss your speed control problems and suggest Dynamatic EQUIPMENT 
Equipment that will do the best job for you. Call Dynamatic 

today—there is no obligation. 


May we Send You Illustrated Literature Describing Dynamatic Eddy-Current Equipment 


———__DYNAMATIC DIVISION ——————— 
eA, IAG wanuractunine COMPANY 
3122 FOURTEENTH AVENUE © KENOSHA, WISCONSIN 
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POS! ELECTRONIC PRODUCTS 


Keeps tabs on 
hourly production 


and count ... too! 


MODEL P2 RM 


The Post P2 RM is a preset electronic counter which also indicates hourly 
production rate on a two-scale rate meter. By using this dependable com- 
ponent in conjunction with sheet fed machines, conveyor lines, small parts 
manufacturing, etc., you have the benefit of “batch” counting desired quanti- 
ties. At the same time you'll be able to keep tabs on your production flow. A 
visual totalizer indicates unit or total batch counts. 


Fer camplete details evita: D 
UNUM anaA AA 


Division of Reid Brothers Company, Inc. 
12 LOTHROP ST BEVERLY, MASS 
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MILWAUKEE 


WELDING MACHINERY 
aa Et BUILDERS 


ESTABLISHED 19836 


712 on Page 


matic rewind with separate motors 
for each operation. Contacts are 
insulated from each other and make 
contact to a common drum where 
holes are punched in the tape. The 
tape is sprocket-driven at a constant 
speed between the contacts and the 
drum. Standard tape speed is | 
inch per second. Programs can be 
controlled in 0.l-second increments 
from zero time through the full 
length of the tape stored. Tape ca- 
pacity is 100 feet of 0.002-inch-thick 
tape. Unit will operate on 115 v, 
60 cycles, single phase. Anaheim 
Electronics Div., Electronic Engi- 
neering Co. of California, 1601 E. 


Chestnut Ave., Santa Ana, Calif. 
Circle 446 on Page 19 


Synchronous Motor 


Permanent magnet type syn- 
chronous motor is designed primar- 
ily for heavier duty industrial use. 
It can provide ac synchronous speed 
or de stepping, and is adaptable for 
service as a prime mover for con- 
trolling valves, heat devices, and 
machine tool carriages. A single- 
pole, three position switch is used 
to control operations. When motor 
is used as an incremental position- 
ing device, dc voltage applied to the 
field windings converts one revolu- 
tion of the motor shaft into 200 pre- 
cise steps. Slo-Syn Model SS250 
ratings are: Input 120 v, 40/70 
cycles, 1 phase, 0.6 ampere maxi- 
mum current (at 60 cycles); 72 rpm 
output speed at 60 cycles; 250 
ounce-inches torque. Planetary gear 
Model SS250-P1 is available for ap- 
plications requiring a torque of 650 
ounce-inches and a speed of 16.6 
rpm. Superior Electric Co., Dept. 
SS, Bristol, Conn. 

Circle 447 on Page 19 
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CAGE TYPE 
HEAVY DUTY 


NEEDLE RO 


BEARING 


1 Exclusive crowned roller construction, elec- 
tronically gauged to insure precision contour 
and size uniformity. Relieved ends assure even 
load distribution. 


Flat ends fully engage integral race shoulders. 


provide maximum support. 
{ Proper guidance assured by tapered retainer 
pockets. The design insures balanced roller 
« support and eliminates corner wear from edge 
loading of straight pockets where retainer O 
BY and pitch circle are coincident. 


4 Simultaneously punched kets assure accu- 

racy of race and roller alignment. The black 

INCREASE EXPECTED LIFE UP TO 10 TIMES! ferrous oxide retainer finish absorbs and retains 
lubrication, reducing the friction coefficient. 


You need CAGEROL bearing performance if higher speeds and increased 

al se 0) ; & SAE 52100 steel outer race has optimum hard- 
misalignment have prevented the utilization of needle bearing load ness and surface finish. 
capacity in your applications. Most important, CAGEROL bearings can Come _ov_sepapen | COUNT OF RETAINER 5 
deliver up to 10 times more expected life where misalignment and / 
increased speeds exceed the capabilities of ordinary and guided needle 
bearings. The difference is in the exclusive McGill construction that 
features tapered retainer pockets for balanced roller guidance, crowned 


rollers, and black oxide retainer finish. CAGEROL bearings are inter- 


changeable with all heavy duty needle roller bearings — with or without Ask for Bearing Catalog #52-A. 
engineered electrical products — 


inners in two bore sizes. 


G : 
McGILL MANUFACTURING CO., INC., Bearing Division 


treet, Val i i 
401 N. Lafayette Street, Valparaiso, Indiana oS qvesiiien asiile tality tainting 
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ONE © THESE INEXPENSIVE, SHOP-BUILT WORKFEEDERS 
CAN VE YOU HUNDREDS OF DOLLARS 


Sho: n here are three ways you can use Bellows Air Motors® to feed and position 
wor<pieces more quickly, efficiently and at lower cost. They are typical of the many 
ways Bellows Air Motors are used in all types of industries. 


HORIZONTAL, STRAIGHT-LINE POSITIONING AND EJECTING 
This extremely’simple set-up is widely used in con- 
junction with hopper feeds in stamping and coining, 
sawing, drilling, deburring, inspection and similar 

A operations. On its advance stroke, the piston rod of 

7 The Bellows Air Motor takes a workpiece from the 
hopper and moves it until, at full advance, the piece is 
properly positioned for the operation. The positioning 
of each workpiece serves to eject the preceding unit. 
Speed of advance and retract strokes is individually 
adjustable. The Air Motor can be set for either single 
cycle or continuous operation, and, when desired, is 
easily synchronized with a machine element. 


BELLOWS 
AIR MOTOR 


FEEDING CROSS-SLIDE OF TURRET LATHE 


The sketch at right shows a typical application of a 

Bellows 3-position Air Motor feeding the cross-slide of 

a turret lathe. Center, or “neutral,” position of Air 

Motor piston rod is tool “at rest” position. Rod retracts 

to “form,” advances to “cut-off.” Using sequencing 

switches, the Air Motor’s operation can be synchro- 

nized with the automatic turret to “form” at any point 

in turret’s sequence, return to neutral until all other CROSS-SLIDE O 
operations have been performed, then to advance to alla: 
“cut-off.” Speed of advance and retract strokes is 

independently adjustable. Incorporation of a Bellows 

Hydro-Check® provides accurate control of piston rod, 

complete freedom from “chatter.” 


WORK PIECE 


sha is BELLOWS SLOW, ACCURATE FEED RATE 
HYDRO.CHEC 
sa Slow and/or highly accurate feed rates—such as might 
be required by certain grinding and cut-off operations 
—can be achieved by advancing the work-holding 
fixture by the action of a roller moving on a tapered 
cam which is mounted on an Air Motor’s piston rod. 
As shown in the sketch at left, for example, the cam 


_ has a taper (greatly exaggerated in the illustration) 


of .001” per 6” length. If the —_ rod is timed to 

CAM travel 6” per minute, the resulting feed rate of the 

_ aetna workpiece is .001” per minute. Compound feed rates 
p } p 


ela Ome lal can be obtained by appropriate variations in the con- 
EXAGGERATED) .001” PER ¢ A tour of the cam. Perfect smoothness and accurate 
control of Air Motor’s piston rod is assured by use of 
BELLOWS AIR MOTOR PISTON ROD a Bellows Hydro-Check. 
TO TRAVEL 6” PER MIN 


THIS SPOT-A-MATION IDEA 
FILE IS YOURS ON REQUEST 


Contains information on a variety of differ- 
ent parts feeders, as well as installation data, 


% 
wiring diagrams and equipment lists for B 1] —_ a | a 
scores of other “Controlled-Air-Power” appli- e Ows V i r 
cations. Write for your free file . . . today! The Bellows Co. + Valvair Corp. Akron 9, Ohio 


ap oo Dept. AU-960, Bellows-Valvair, Akron nivicions oF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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Time Recorder 


Instrument is designed to graph 
On-Off time of any two processes 
on a single strip chart. This two- 
channel time recorder can be used 
to monitor production lines, plant 
systems, or individual machines. 
Applications include analysis of op- 
eration pattern of any machine, 
productivity comparison of two ma- 
chines, and determining ratio of 
any operation function relative to 
any other. Feature of the unit is 
a built-in time totalizer, which fur- 
nishes a visual sum of productive 
time in hours and tenths, or min- 
utes and tenths. A chronologically 
printed strip chart moves at a con- 
stant rate through the instrument. 
Two styli continuously scribe the 
tape, marking the On-Off operation 
of the machines to which they are 
wired. Standard chart roll speeds 
are 1, 4, 12, and 60 inches per hour. 
Slower charts run as long as 4 
months without change. Recorder 
is available for either 110 or 220 v 
operation. Standard Instrument 
Corp., 657 Broadway, New York 12, 
N. Y. 

Circle 448 on Page 19 


Power Cylinder 


Unit features mounting that is 
designed not to shift and to elim- 
inate bolting, pinning and/or weld- 
ing of keys. It is created by pro- 
viding side-mounted cylinders with 
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electro- ° 
magnetic 


i BRAKES. 


THE CHOICE OF LEADING MOTOR MANUFACTURERS 


Ue Cheeta 
SEC ele 
TEU rer ae eg 
designed for hot-rolled 
plate up to 74-in. wide 
Same i atu) 
to me Gilde 

TSE UC CL 
motor-mounted, Style 
Lh 


.--help this Voss 
Leveler flatten up to 1000 tons 
per turn — speeds to 282 fpm 


Just as Voss solves almost any metals-leveling problem at high 
production speeds — with accuracy and flatness that in many cases 
equals or exceeds stretcher-level flatness ...so Stearns has, for 
over 40 years, solved the problems of large, multiple disc Brakes 
(and Clutches) for the steel industry, cement industry, and other 
heavy-industry machinery... where their long, efficient life — 
ease of installation and maintenance have been on-the-job-proved. 


For Superior Performance on ANY Machine ...Specify Stearns! 


For solutions to YOUR Brake and Clutch problems, call the 
Stearns Representative in your vicinity. Or write, stating your 
specific requirements, directly to... 


ELECTRIC CORPORATION 


120 North Broadway, Milwaukee 2, Wis 
Phone: BRoadway 2-1100 


THE COMPLETE LINE OF CLUTCHES te eS CLUTCH-BRAKES 
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a flange plate und to accurate ° 
thickness and c.'ending beyond the Air Jets 


mounting-side -urface of the cylin- Units can be used to convert ex- 
der. Extens fits into slot milled isting machines and _ worktables 
into machin: being powered. Cyl- into air carrier units. They can 
inder mou: ing is especially useful augment existing conveyor systems, 
for maxim um load operation. It is | expand work areas around ma- 
available in styles 72 (side lug), chines, and be applied in the beds 
74 (flush side), and 77 (end lug) of machines to reduce operator 
for all bore sizes of air and hydrau- movement and strain. These air 
lic cylinders offered by the manu- jets are available in three styles: 
facturer. Miller Fluid Power Div., | Continuous air, ball type-press fit, [im #4 
Flick-Reedy Corp. York and and ball type-screw type. They — a 
Thorndale Rds., Bensenville, Ill. can be used with high or low pres- or free air. Free air pressure can 


Circle 449 on Page 19 sure systems, and with compressed vary from | to 7 psi, and high pres- 
sure from 12 to 30 psi. Load ca- 


pacity of the units is up to 500 
pounds. Balls seat tightly against 
valve head thus preventing leak- 
age. Units are supplied with stand- 
ard 1/4, by 27-inch thread. Jets can 
be mounted in steel, wood, ma- 
sonite, formica, or plastic top tables. 
Pedco Air Jet Div., Paper Equip- 
ment Distributing Co., P. O. Box 
| 90, Prince Street Station, New 
| York 12, N. Y. 
TO CUT OFF AND FORM Circle 450 on Page 19 


TUBING AND BAR STOCK 
IN A SINGLE OPERATION 


Here is a combination that feeds tub- 
ing and bar stock — automatically — 
to a fast, automatic cutting-off ma- 
chine. Best of all, the pieces being cut 
off can be formed, grooved, flanged 
or chamfered at the same time. 

There are models that handle tub- 
ing, pipe and bar stock from ’e” diam- 
eter up to solid bar stock of 3’ OD and 
tubing up to 8” OD. 

Why not investigate? 


WRITE FOR CATALOG 


MODERN MACHINE TOOL CO. 
2005 Losey St. e Jackson, Michigan 


Voltage Converter 


Completely static, solid state, pre- 
cision analog voltage to frequency 
converter, the Magaverter produces 
an output square wave whose fre- 
quency is directly proportional to 
the input voltage. It will main- 
tain an input-output linearity of 
+1, per cent. Eight standard mod- 
els provide full scale output fre- 
View 2 quencies of from 30 cps to 25,000 
FREE TRIAL OFFER. Safe, positive, fast set-ups. cps. The maximum full scale fre- 
The Modern Safety Drill Table handles odd, quency is adjustable over a 4/] 
woegier chapss wines) V-tloce, Gums oe range with a built-in attenuator. 
parallels. Ideal for maintenance work. Guar- 
anteed to save its cost in labor alone every 6 Standard units provide for input 
months. Sizes from 8” to 27%2" dia. Try it at voltage ranges of 0-1, 0-10, and 
Se eee 0-100 v. Model MI-1000-A will 
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No Other 


Like It! 


electro-permanent magnetic 


HI-VI 
VIBRATORY 
FEEDER 


All-new award-winning feeder built on new 
concepts of design and materials. Provides 
accurate, controlled feed of bulk materials 
automatically. Variable feed rate, from ounces 
to tons. For spreading, sorting, aerating, cool- 
ing, proportioning, etc. Feeds all types of bulk 
materials. Increases production; reduces oper- 
ating and maintenance cost. 

NEW A.C. ELECTRO-PERMANENT MAGNETIC DRIVE 
PROVIDES GREATER FEEDING CAPACITY «+ NO RECTI- 
FIER NEEDED + FULLY ENCLOSED POWER ELEMENT 
PROTECTED AGAINST DUST AND MOISTURE « RUGGED 
GLASS FIBER SPRINGS REDUCE BREAKAGE « FULLY 
PROVED IN PLANTS EVERYWHERE. 


ALSO AVAILABLE: Economical, specially construc- 
ted units for hazardous, dusty locations . . . fully 
acceptable by Mili Mutual. 


WRITE FOR BIG VIBRATORY FACT FILE 
Eriez Mfg. Co., 119-JB Magnet Dr., Erie, Pa 


ERIEZ 
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provide an output whose frequency 
can be set to vary linearly any- 
where from 0 to 250 cps up to 0 
to 1000 cps as the input signal is 
varied from 0 to 1 vde. Device is 
readily adaptable to a variety of pre- 
cision analog-to-digital conversion 
tasks. With a digital counter the 
converter serves as a digital volt- 
meter. For longer time periods the 
combination will act as a noise in- 
sensitive integrator giving a digital 
readout of flows, pressure, and volt 
seconds. Combined with a fre- 
quency to voltage converter, the 
voltage to frequency converter can 
be used to give a frequency output 
which is any desired multiple or 
fraction of the original frequency 
input. Pioneer Magnetics Inc., 850 
Pico Blvd., Santa Monica, Calif. 
Circle 451 on Page 19 


Lubrication Device 


Unit has been designed for the 
lubrication of air operated devices. 
The system operates on pressure 
variations (pulses) and is independ- 
ent of air flow rates and duration 
of flow periods. The outlet end 
of the oil delivery line may be 
placed in any location. Crown 
Pulse Lubricator provides positive 
lubrication of air operated equip- 
ment even when such equipment 
is located in high, overhead places 
and even when air flow through the 
lubricator is very low and/or infre- 
quent. It delivers a metered amount 
of oil and controls the amount of 
oil feed from very rich (a drop 
every 3 or 4 pulses) to very lean 
(a drop every 100 or more pulses). 
Hannifin Co., Dept. 142, Des 
Plaines, IIl. 
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et 
SPEEDS, 
SHORTER 
Bhi 


with 
MAGNETIC 
CONVEYING SYSTEMS 


permanent non-electric 


ERIUM-POWERED™ 


| At this Westinghouse plant in Athens, Ga., cold rolled 


sheets are picked up by Eriez lifting magnets, and 
raised against Eriez Magna-Rolls which in turn feed 
them to a conveyor. This procedure PHminated a 
manual operation, and assures unvarying accuracy as 
well as dependable automated performance. 
Get peak production with peak conveyor 
speeds. Powerful MAGNAMATION compo- 
nents positively hold, control, eleyate, change 
direction flow of ferrous materials ranging 
from small parts to large sheets. Increase pro- 
duction ... reduce production costs! For use 
both with and without belts on many types of 
conveying lines 

Completely non-electric ® Easily installed 
on new or existing equipment * Low initial 
cost ® No operating or maintenance costs ® 
Various widths, strengths and contours to 
meet specific needs 

We work closely with design engineers, 
OEMs, etc. Contact us‘for assistance. 
*Erium—an exclusive, high quality permanent 
magnetic power source specifically designed 
and energized by Eriez. 

Send for free 56-page booklet 


“Magnetic ideas for Automation.” 
Eriez Mfg. Co., 119-JA, Magnet Drive, Erie, Po 
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DeVilbiss spray guns apply 
almost onyihing that pours 
— automatically ! 


Automated 


Equipped with 12 DeVilbiss 
automatic spray guns, this 
Electronic Spring Tester color- 
codes helical auto springs. 
Compressive stress absorbed 
by each spring is measured, 
then transmitted to an elec- 
tronic selector, which actuates 
a specific gun for color-coding 
it. Spray cycle takes less than 
half a second! Investigate 
color-coding or other auto- 
matic applications with DeVil- 
biss spray guns. Contact our 
nearest representative. The 
DeVilbiss Company, Toledo 1, 
Ohio. Offices in principal cities. 


FOR TOTAL SERVICE, CALL 


DeVILBISS 
: 
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Remote Control System 


System can be used to control 
up to 256 functions. The Monitron 
solid-state control system also can 
be employed to monitor distant ap 
paratus. For example, information 
about the status of a distant ma- 
chine, such as whether it is running 
or standing; operating too fast or 
too slowly; at normal, too low or 
too high temperature; etc., can be 
continuously transmitted to the 
control point. The system coder 
unit and decoding unit may be in- 
terconnected by a pair of wires op- 
erating on a dc basis, or via a radio 
or telephone, or telegraph carrier 
circuit on a tone basis. A Moni- 
tron I coding unit is installed at 
the control point, and a Monitron 
II decoding unit is installed at the 
point where apparatus is to be con- 
trolled. By closing the contacts of 
an external switch at the control 
point a circuit is energized in the 
decoding unit and may be used to 
turn apparatus on or off. Moore 
Associates Inc., 2600 Spring St., 
Redwood City, Calif. 

Circle 453 on Page 19 


Servomotor 


Smallest in a line of Size 8 servo 
motors is designed to provide the 
high-torque and low rotor-inertia 
required for precise, rapid response 
to minimum control signals. It is 
0.840 inch in length and weighs 
1.1 ounces. Unit is wound for 115 


Model 8 SM 461 has a 
rotor inertia of 0.18 gmcm? coupled 
with a stall torque of 0.22 oz in. pro- 
viding acceleration at stall of 86,- 
500 rad/sec*. Use of stainless steel 
and Teflon as insulating material 
throughout enables the device to 
withstand an ambient temperature 
of —55C to +130C. Maximum 
unit operating temperature is 200C. 
Helipot Div., Beckman Instruments 
Inc., 2500 Fullerton Rd., Fullerton, 
Calif. 


Vv sources. 
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Digital Readout 


Miniaturized digital readout is 
designed for use with digital com- 
puters, control equipment, instru- 
ments, airborne equipment, produc- 
tion and inventory controls, and 
other electronic or electrical test 
equipment. It is possible to display 
words such as Start, Stop, Fire, De 
stroy, etc., as well as other informa- 
tion such as temperature, humidity, 
and pressure on the front viewing 
screen. In addition, red, orange, 
yellow, green, or blue colors may 
be displayed on the screen, either 
by themselves or as background for 
digits, words, or messages. The 
readout operates on a rear-projec- 
tion principle. Unit contains a 
master condensing lens with 12 in- 
dividual positions or lenses. On 
each lens is printed the desired 
digit, word, or message in the color 
desired. When one of the 12 lamps 
at the rear of the unit is lighted, 
the lamp projects the correspond- 
ing digit or color on the condens- 
ing lens through a projection lens 
onto the viewing screen at the front 
of the unit. The light source comes 
from subminiature lamps. Voltage 
is from 6 to 28 v. Industrial Elec- 
tronic Engineers Inc., 5528 Vine- 
land Ave., North Hollywood, Calif. 

Circle 455 on Page 19 
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Proximity Switch Control 


Feature of proximity control 
unit is delayed relay action which 
can be obtained. When used with 
a proximity pickup, Model 4906-JIC 
provides a means of automating a 
variety of industrial processes. The 
proximity pickup, which is mount- 
ed at the point of work, senses both 
ferrous and nonferrous metal parts. 
Control provides two types of de- 
lay: Slow-make, quick-break and 
quick-make, slow-break. With the 
slow-make, quick-break type, metal 
can be in the presence of the prox- 
imity pickup for a given amount 
of time before the relay is ener- 
gized. This type of delay, for ex 
ample, is used for control of auto- 
matic parts feeders where it is de- 
sired to sense stack-up of parts in 
a feeder track. With the quick- 
make, slow-break type, the relay is 
energized immediately after the 
pickup is activated by a_ metal 
workpiece. This type is especially 
useful for control of fast-moving 
workpieces where movement _ is 
faster than normal relay operate 
time. Electro Products Laboratories 
Inc., 4500 N. Ravenswood Ave., 
Chicago 40, IIl. 
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Bearing Units 


Bearing units have been provid- 
ed with contact seals that are com- 
prised of three-part assemblies. As- 
sembly presses on the ID of the out- 
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WHO 
cut out 
WHAT word 


. 


im-pos”si-bil‘i-ty, n. [-T12s%, pl.) 1. The fact or state of being 
impossible. 2. That which is impossible; something that can 
not exist or be done.—im-pos’si-bly, ado. 

; ry 4, Ss * 4 , 


0 oe ) v Ow) 


. part of the staff of Automation Engineering Laboratory, Incorporated . . . 
engineers, designers, inventors . . . yes, even dreamers. They have consistently 
solved “unsolvable” manufacturing, handling or processing problems . . . have 
designed and built “impossible” machines . . . that worked! They have done this 
for companies among the top five in such varied fields as Automotive, Electrical, 
Food, Paper, Textiles . . . etc. 

Most important: in developing, designing and producing new or improved 
machines, processes and automated systems for industry, Automation Engineering 
Laboratory has virtually eliminated costly risks of clients’ capital! How? By AEL’s 
new concept of “STEP-BY-STEP Automation’®. 


WHAT IS IT? 


Briefly . . . it is AEL’s systematic, step-by-step approach to creating equipment 
and processes. It involves proving out planned functions on working models . . . 
one step at a time. Function “A” is contracted for, completely proved out and 
demonstrated to you before Function “B” is even attempted . . . and so on. Thus 
you will see your project operating in prototype within the first 159% of your total 
expenditure. And, when your machine or system is completed, it will work 
exactly as it should! This is automation that any manufacturer can afford. 


NOW...ABOUT YOUR PRESENT PROBLEMS 


Whatever your automation problem, may we suggest you write or phone us? One 
of us will visit you . . . listen carefully to your problem . . . gather information. 
After studying your over-all layout, he will go back to Stamford and share your 
problem with other AEL Senior Staff Members. What he will then tell you is 

e “We can do it!” and . . . on a contract basis you will appreciate. 


O@ Remember, the word “impossibility” has been cut out of our 
E Oo dictionary. Try us. 
Le 


* 


AUTOMATION ENGINEERING LABORATORY 


INCORPORATED 


@ AEL Development and Research Division, Inc. 
AEL Manufacturing Division, Inc. 
AEL Food Machinery Division, Inc. 


84 Commerce Road + Stamford, Connecticut 
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For accurate « ontrol of material 
flow—-W-C CONSTANT-FEED 
WEIGH-HUPPER SYSTEMS 


Wherever formulating or process- 
ing operations require highly ac- 
curate, uniform flow-rate control 
of dry, liquid or even hard-to- 
handle bulk materials, W-C Con- 
stant-Feed Weigh-Hopper Systems 
will do the job . . . continuously, 
automatically, economically. 

Far more accurate than volume- 
tric systems, W-C Constant-Feed 
Systems achieve precise control by 
continuously measuring the rate of 
material weight loss during dis- 
charge from a hopper (or tank), 
and regulating that discharge to 
maintain a linear rate of reduction. 

Using pre-engineered, unitized 
components, W-C can provide a 
Constant-Feed System custom fitted 
to your particular applicational de- 
mands. The cost is reasonable 
because the components are stand- 
ard .. . whether for Simplex, 
Duplex or Proportioning-Type 
Systems. 


Typical applications include: 
Blending and proportional feed- 
rate control in such processes 
as solid rocket fuel formula- 
tion; dry or liquid detergent 
formulation, etc. 


WEIGHING & CONTROLS, INC. 


Div. of CompuDyne Corp. 


E. County Line Road @ Hatboro 12, Pa. 
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er race. An inner flinger rides in 
close running clearance with the 
OD of the inner race. An outer 
flinger consists of a solid circular 
ring. These two flingers hold in 
position a Buna N coated fabric 
washer that has an interference fit 
on the OD of the inner race. The 
bearing units are available in pil- 
low blocks and two (shown) or 
three bolt flange models for flush or 
recessed mountings. In all units un- 
restricted self-alignment, even after 
mounting, takes place automatical- 
ly between the spherical OD of the 
bearing and the spherical ID of the 
housing. The bearings only are 
available with either a spherical OD 
(L) or a straight OD (SL) for spe- 
cial housing applications. The bear- 
ings and bearing units are avail- 
able in the following shaft sizes: 
34, Y, 15/16, 1, 1%, 1 3/16, 11% 
inch (special), 114 inch (stand- 
ard), 1 5/16, 134, and 1 7/16 inch. 
Sealmaster Bearing Div., Stephens- 
Adamson Mig. Co., Ridgeway Ave., 
Aurora, IIl. 
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Reading Meter 


Device combines a _ meter-relay 
movement and special circuitry to 
show the highest level reached by 


an electrical signal. Any variable 
that can be expressed as an elec- 
trical signal can be measured with 
this meter. A direct, unamplified 
signal is used in most cases. Until 
reset the adjustable pointer of the 
meter remains at the maximum 
signal reached over any period of 
time. The other pointer provides 
continuous signal indication. In op- 
eration, the adjustable pointer is 
set manually anywhere on the dial. 
The signal pointer then rises to the 
maximum reading pointer and kicks 


it upscale in very short bursts until 
the signal remains constant or de- 
clines. This action, at the rate of 
many times a second, is accom- 
lished with special  self-releasing 
circuitry that samples the signal. 
Unit is available in _ sensitivity 
ranges of 0-10 microamperes to 0-50 
amperes, or 0-5 millivolts to 0-500 
v ac or de. Ac ranges above 50 
amperes can be supplied by using 
an extra transformer. Assembly 
Products Inc., Chesterland, Ohio. 
Circle 458 on Page 19 


Air Valve 


Unit is designed to increase safety 
during repair, maintenance, and 
shutdown periods on machines using 
compressed air power. It has only 
one moving part and is made in 
four sizes, for 34 to 1-inch pipe. The 
valve designated L-O-X (lockout 
and exhaust valve) is installed in 
the air supply line leading to the 
machine, upstream of any operating 
valve, and normally the air flow is 
right through it. When valve stem 
is shifted, air to the machine is shut 
off and the air downstream is ex- 
hausted to the atmosphere. The 
valve can then be locked in the 
closed position with a padlock. If 
a closed-center valve is used in the 
circuit, compressed air can be 
trapped downstream of it. Additional 
lockout and exhaust valves should 
be installed on each outlet port of 
the closed-center valve. Segments of 
air circuits can be isolated and in- 
activated with the new valve, thus 
making a portion of the machine 
more safely available for servicing. 
Ross Operating Valve Co., 120 E. 
Golden Gate Ave., Detroit 3, Mich. 

Circle 459 on Page 19 
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LIPE 


A Automatic Machine 
Bellows Flowmeter | ‘he Loading 


Feeds an 8-hour supply of 

Differential pressure measuring any length stock from : to 

: , i th . 
device can be used for both flow 20 . . . in any length feed 
“er . : 4 out... of any ferrous, non- 

and liquid level applications. It is * ferrous, fibre, wood or plee 
accurate within 4 of | per cent tic material . . . ranging in 


using no mercury, seal-pots, purges, & Giemeter trom Ya" to 175". 
or stuffing boxes. The meter body 
is self-draining and _self-venting, 
and is rated at 2000 and 5000 psig 


in steel and stainless steel. Flow- 


o> 
meter has ranges from 0-20 to 0-300 
inches of water and may be 


changed by a simple exchange of 
the range spring assemblies. This 


indicating and/or recording instru- of bars, rods, tubing in practically 


ment can be equipped with a con- 





: : i 
troller, totalizer, or with a pneumat- every shape used! 
ic or electric transmitter. Fischer 
& Porter Co., 471 Jacksonville Rd., 


Warminster, Pa. ; ‘ 
ne re Circle 460 on Page 19 LIPE AML Bar Feeds will give you faster, finer production 


with less scrap and refinishing and a more efficient use 
of manpower. 


They are applicable to a wide variety of machines, 
including single-spindle automatic screw machines, turret 
lathes, centerless grinders, abrasive-wheel cut-offs, punch 
presses, cold headers, die machines and others. 


Sold and serviced by franchised distributors in principal 
industrial areas. Write or wire for complete information. 


Variable Speed Drive STOP CUTTING AIR AND YOU START CUTTING COSTS 


Unit is designed for use with 3, 
1, 1%, 2, and 3 hp motors. It 
combines standard variable speed 
pulley, belt, and adjustable motor 
base with a shaft-mounted or hori- 
zontal-base mounted helical geared 
reduction unit. Driven shaft speeds 
are provided in various 3 to | in- | 
finitely variable speed ranges be- | PIONEERS IN PNEUMATIC BAR-FEEDING 
tween 431 and 24 rpm. Boston 


Gear Works, Quincy 71, Mass. 
Circle 461 on Page 19 © 
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The illustration above shows a 2” HILL ACME Automatic Forging 
Machine with an induction heater producing %” and 34” mine roof 
bolts, in lengths from 12” to 72”, at the rate of 45 pieces per minute in 
sustained operation. Bars are loaded into the feeding rack where an 
index feed, chain driven, positions them for proper spacing through 
the induction furnace. As the bar ends are heated they are delivered, 
at the proper timing cycle, to the forging machine by a roller chain 
feed where they are gauged for length, picked up by fingers and 
passed progressively through the dies. Finished forgings are dis- 
charged from the back of the machine by means of a separately driven 
conveyor, arranged for both right and left hand discharge. 


The design of this new HILL ACME AUTOMATIC forging unit 
does not limit the number of passes or the length of stock to be used 
in forging a variety of parts. Pieces longer than 36” are supported 
by a walking beam through the various passes. 


HILL ACME AUTOMATIC forging machines are built in 144” to 5” 
capacities all of which can be automated. Your inquiry concerning 
high speed automatic forging equipment will receive prompt attention. 


The HILL ACME Compan 


1207 W. 6GSth STREET + CLEVELAND 2, OHIO 


Manufacturers of:“ACME” FORGING -TAPPING MACHINES “CANTON” ALLIGATOR SHEARS -ROTARY SHEARS -BAR- 
ING AND POLISHING MACHINES - HYDRAULIC SURFACE GRINDERS - “CLEVELAND” KNIVES - SHEAR BLADES - MA 


We now manufacture, distribute and service the entire line of KLING metal working tools. 
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catalogs 


and literature 


Latest automation information. For copies use card on page 19. 


Fluid Flow Rate Alarms 


Brooks Rotameter Co., Hatfield, Pa.— 
4 page pamphlet—Bulletin 175 contains 
data on a line of fluid flow rate alarms 
used for signalling or simple control func- 
tions. Details are given on a magnetic 
alarm for use with rotameters with ex- 
tension type metering floats. Operating 
features and specifications of an electronic 
alarm for use wtih rotameters with glass 
metering tubes and unguided or ribguided 
metering floats handling under | gpm wa- 
ter or 1.6 cfm air are given. 
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Instruments and Controls 


Instruments Inc., P. O. Box 556, Tulsa, 
Okla—12 page booklet—Data are given 
in Catalog 4-60 on a variety of indus- 
trial instruments and _ controls. Con- 
tinuous level and density controls, ievel 
switches, combustion controls, and various 
valves are described and illustrated. Avail- 
ability of a capacitance level control in 
four basic models is noted. Notes are 
also given on float switches featuring 
magnetic latching devices. 
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Set Screw Driver 


Standard Pressed Steel Co., Advertising 
Dept., Box 912, Jenkintown, Pa—4 page 
pamphlet—Described in Bulletin 2302 is 
a set screw inserter, capable of 2500 in- 
sertions per hour. It can be used as an 
attachment to a single machine or as 
part of an automated production line. 
Horizontal, vertical, and 45-degree angle 
modes of operation are illustrated. 
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Gas Shield Metal-Arc Welding 


Air Reduction Sales Co., Div., Air Re- 
duction Co. Inc., 150 E. 42nd St., New 
York 17, N. Y—20 page booklet—Line of 
gas shielded metal-arc welding equipment 
is subject of Catalog 2350. Described in 
detail is the AH60-B manual gun for ap- 
plications employing COz2 as a shielding 
gas. Details are also given on two Air- 
comatic machine heads for production line 
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welding. Accessory equipment covered in- 
cludes a Fillerarc Rectifier power source, 
secondary contactors, and a line of flow- 
meter regulators for use with the welding 
processes. Welding wires, shielding gases, 
and gas delivery systems used are de- 
scribed. 
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Air and Vacuum Pumps 


Leiman Bros. Inc., 102 Christie St. 
Newark 5, N. ]—32 page catalog—Rotary 
positive air pressure and high vacuum 
pumps, gas boosters and air motors are 
discussed in Catalog 460. Construction 
details, dimensions, capacities, application 
data, and performance curves on all pumps 
are provided. ‘Types of pumps covered 
are two and four-vane, single and double 
cylinder, fan-cooled, oil-less, belt-driven, 
and direct-coupled. Full line of available 
accessories is explained and illustrated. 
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Variable Transformers 


Superior Electric Co., Dept. HC, Bris 
tol, Conn—4 page pamphlet—Data are 
given on line of variable transformers in 
Powerstat H-C series Data Sheet No. 1. 
Operating principles of the transformers 
are explained. Pamphlet shows how re- 
entry rings and helical coils permit ex- 
tremely fine voltage adjustment with very 
low voltage drop, high current ratings, 
and high efficiency. 
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Multipoint Recorder 


Industrial Div. Minneapolis-Honeywell 
Regulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa—4 page pam- 
phlet — Data on multipoint recorder, 
permitting change from two to 24 points 
within seconds, are provided by Bulletin 
$153-23. Various kits available for point, 
range, or actuation change are listed. Op- 
tional devices include operation pens, 
chart speed change gears, step-down trans- 
former, and dual speed chart and print 
cycle drive. 
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Adjustable Speed Drives 


Cleveland Machine Controls Inc., 1155 
Brookpark Rd., Cleveland 9, Ohio—Two 
8-page bulletins—Data are contained in 
these bulletins on sizes | and 2 of Series 
35 line of electrical adjustable speed drives 
Bulletin SL-351-460 describes size 1 for 
electrical drives up to 4 hp maximum, 
and Bulletin SL-352-560 describes size 2 
for electrical drives up to % hp maximum. 
Design and construction details, opera- 
tional, installation and application infor- 
mation for each size are given. 
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Control Valves 


Conoflow Corp., 2100 Arch St., Phila- 
delphia 3, Pa-—2 page pamphlet—Applica- 
tions, features, and specifications on line 
of control valves are given in Bulletin 101. 
Features described include a choice of 
flange connections for every requirement, 
a “lift-out” seat ring, and position lip- 
seals for bubble-tight sealing. Accessories 
available are as follows: All-electric actua- 
tor, yoke-mounted pressure and tempera- 
ture controllers, and a wide selection of 
trim materials. 
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Counting Devices 


Pneumaticount Inc., 3400 N.E. 54th 
Ave., Portland 13, Oreg—4 page pamphlet 
Subject of this bulletin is automatic 
counting devices which are actuated by 
either pneumatic or hydraulic systems. 
Both pneumatic (15 to 150 psi) and hy- 
draulic (150 to 10,000 psi) models are 
illustrated. Unit will handle up to 500 
counts per minute and is available with 
five or six digits. 
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Timing Modules 


Tempo Instrument Inc., Commercial St., 
P. O. Box 338, Hicksville, N. Y—16 page 
booklet—Controlled solid state timing 
modules for precision timing control and 
logic applications are described in Bulle- 
tin 5906. Both fixed and adjustable types 
with time delays from 0.0005 to 300 sec- 
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MYON rs iNT * ADJUSTABLE 
PST Tasi3 


PRECISION HONED 
WITH CUSHIONED 
CYLINDERS 

TWO FAST 
ACTING MODELS 


For fast and steady small assembly work 
* riveting * punching * marking © staking. 
Equalized ram pressure in excess of 1 ton 
and 12 ton from 90 pound line. Double action 
gives lifting power almost matching ram 
pressure. Maintenance reduced by using “O” 
ring seals and bronze ram bushings. Head 
fully adjusts for proper stroke length and 


accurate die-setting. Extra heavy ram guide. 


FOR LOW COST APPLICATION TO YOUR J08 — WRITE 


La 


CUSHIONED STOP... 
FOR ACCURATE INDEX 


HERE'S YOUR ANSWER, if accuracy and 
dependability are important to you. Cush- 
ioned stop eases work to position. Locking 
cylinder stops the table “on the money” and 
holds it until released by locking dog. Changes 
in loads, diameters or speeds are no problem 
either, since both speed and cushion are ad- 
justable. Top plate is 15” in diameter but 
the rugged mechanism will handle much 
larger work loads. Table will make up to 100 
indexes per minute with a 22” diameter, 
200 Ib. load. 


OPERATES on 60-175 Ibs. pressure when 
equipped for air but table is available for 
either air or hydraulic operation. 4, 6, 8, or 
12 stations are standard but others, up to 
30, are made to order. 

REPRESENTATIVES: 


SOME TERRITORIES STILL OPEN. 
WRITE FOR INFORMATION. 


R-HYDRAULICS— 


299 HUPP AVENUE 
JACKSON, MICHIGAN 
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onds are covered. Accuracy ratings of 10, 
°, or 3 per cent in fixed types, and 10 
or oO per cent in adjustable types are 
discussed. Descriptions are provided of the 
following: Circuit design, manufacturing 
and assembly process, sizes, weights, and 
terminal styles. 
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Data Processing Systems 


Friden Inc., Promotion Planning Dept., 
1 Leighton Ave., Rochester 2, N. Y.—28 
page catalog—Line of automatically con- 
trolled data processing systems is described 
in Catalog SP-8604. Step-by-step illus- 
trations and concise explanations of such 
diversified applications as letter writing, 
purchasing, manufacturing control, and 
bank check coding are given. Details are 
given on tape-operated machines such as 
the Flexowriter for document writing, the 
Computyper for invoicing, the Teledata 
for code transmission, the Collectadata 
for collecting work data, and the Selecta- 
data, an auxiliary unit for data selection 
readout. Also described is the building- 
block concept utilized to provide various 
degrees of automation. Auxiliary units 
for this purpose are listed. 
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Moisture Monitor 


Consolidated Electrodynamics Corp., 360 
Sierra Madre Villa, Pasadena, Calif —2 
page pamphlet—Liquid process moisture 
monitor capable of continuously analyz- 
ing water concentration in organic-liquid 
systems is subject of Bulletin 26312. Meth- 
od of packaging the monitor in two units, 
analyzer and control, is discussed as well 
as areas of application. A number of 
photographs are used to illustrate con- 
struction features of the instrument. 
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Creative Analysis for Wiring 


AMP Inc., Harrisburg, Pa—1l0 page 
bulletin—Method of creative analysis for 
better wiring is subject of Bulletin 4210. 
Operation details are given as well as 
typical application examples. Precise, pre- 
calibrated pressure feature of solderless 
termination technique is discussed. 
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Presses and Press Brakes 


Verson Allsteel Press Co., 9300 S. Ken- 
wood Ave., Chicago 19, Ill_—24 page cata- 
log—Data on mechanical and hydraulic 
presses and press brakes, hydraulic shears, 
and press and brake tooling are contained 
in Catalog G-60. Specifications and model 
numbers are listed for each type of ma- 
chine, and photographs illustrate the frame 
types available. Also discussed are special 
purpose presses and equipment. 
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Chain Belt Conveyor Furnaces 


Electric Furnace Co., 600 W. Wilson 
St., Salem, Ohio—l2 page booklet—Line 
of electrically heated and fuel fired con- 
tinuous chain belt conveyor furnaces for 
clean and scale-free hardening, nondecarb 
hardening, carbon restoration, carburizing, 
carbonitriding, and other heat treatment 
of bolts, rivets, and bearing races is cov- 
ered in Bulletin 601. Details on method 


of heating, forced circulation, and con- 
tinuous conveyor quenching equipment 
used by the furnaces are included. Noted 
is the availability of the furnaces in 15 
sizes with capacities from 175 to 3000 
pounds. 
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Solid-State Circuits 


Pennon Electronics Inc., 7500 S. Gar- 
field Ave., Bell Gardens, Calif—4 page 
pamphlet—Data are given in this brochure 
on a line of solid-state components. Speci- 
fications and illustrations are provided for 
power supplies and magnetic amplifiers. 
Ground - support equipment, specialized 
solid-state equipment, and industrial con- 
trol systems capabilites are discussed. 
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Automatic Machinery 


Precision Detroit Co., 20100 Sherwood, 
Detroit 34, Mich—46 page catalog—Line 
of automation components and assembly 
machines for use in industry is described 
and illustrated in Catalog 60. Included 
in this line are the following devices: 
Index tables, dial assembly presses, rivet 
spinners, special assembly machines, 
automatic feeders. 
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Memory Core Tester 


Digital Equipment Corp., Maynard, 
Mass.—4 page pamphlet—Data on memo- 
ry core tester, designed for production 
line testing of ferrite magnetic memory 
cores, is contained in Bulletin F-2101. 
A block diagram of sensing and decision 
circuits, four different programs of cur- 
rent driving pulses, and examples of test 
and reject criteria are included in this 
bulletin. 


Circle 480 on Page 19 


Rotating Shaft Seals 


Cartriseal Corp., 3515 W. Touhy Ave., 
Lincolnwood, Ill_—34 page catalog—Data 
are contained in Catalog 660 on a line 
of rotating shaft seals that are custom 
made. Models covered include O-ring, 
cartridge, labyrinth, grommet, boot, and 
metal bellows. Schematic diagrams ac- 
company each model. Details and dia- 
grams are also given on mating rotors. 
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Electronic Computer 


Data Processing Div., Royal McBee 
Corp., Port Chester, N. Y—8 page bulle- 
tin—Bulletin S-484 describes a case history 
of an electronic computer which was in- 
stalled to handle the design of a refinery 
with multiple feed streams. Solving of oil 
refinery design problems from well head 
to storage tank is discussed. Method of 
obtaining twice the effective memory from 
the computer is explained. 
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Sound Control 


Allied Witan Co. Inc., 12500 Bellaire 
Rd., Cleveland 35, Ohio—12 page book- 
let—Details are given in Catalog 609 on 
a method of noise prevention with 
mufflers. [Illustrated are typical sound 
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control devices with graphs showing re- 
duction of noise in decibels. Charts are 
given showing flow rates and operating 
specifications. Applications of the silencers 
and diffusers used on air motors and in- 
dustrial equpment are described. 
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Fluid Meter Compensation 


Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio—2 page pamphiet— 
Data on pressure-temperature compensa- 
tion of fluid meters are contained in 
Bulletin 21. Principle of operation of the 
various systems employed is explained. 
Pneumatic and electric transmission sys- 
tems used are discussed. Equipment com- 
prising each system is listed, and sche- 
matic diagrams illustrate basic setups 
utilized by the systems. 
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Forming Equipment 

Cyril Bath Co., 32322 Aurora Rd., Solon, 
Ohio—16 page booklet—Subject of this 
booklet are forming machines and systems. 
Radial draw, stretch, and compression 
forming machines are covered in detail. 
Actual parts produced by these machines 
are illustrated along with production tool- 
ing. A tension control system is illus- 


trated. 
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Meters, Feeders, and Controls 


B-I-F Industries, P. O. Box 1342, Provi- 
dence 1, R. 1—8 page bullctin—Data on 
a line of meters, nolan and controls are 
contained in Bulletin 0001.20-l. The 
following are included in the line: Butter- 
fly valves, supervisory control systems, 
totalizing meters, water and waste treat- 
ment equipment and systems, flow meters, 
process instrumentation, feeders for solids 
and liquids, and blenders for liquids. 
Photographs are used to illustrate the 
various items discussed. 
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Variable Speed Drives 


Zero-Max Co., 1952 Lyndale Ave. South, 
Minneapolis 5, Minn.—1|6 page booklet— 
Line of variable speed drives for fractional 
horsepower applications is covered in 
Catalog ZM-400C560. Typical applica- 
tions are both listed and illustrated. Op- 
erating features and installation sugges- 
tions are accompanied by numerous dia- 
grams and tips on power transmissions. 
Details on all types of units with or 
without motors are given. Charts and dia- 
grams are used to answer possible ques- 
tions on the use of mechanical variable 
speed drives. 
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Printing Scales 


Toledo Scale, Div., Toledo Scale Corp., 
Toledo 12, Ohio—4 page pamphlet—Sub- 
ject of Bulletin 2023 is line of printing 
scales. Models illustrated include port- 
able, bench, and floor types. Selector disc 
for translating weight data originated in 
the dial mechanism into digital form is 
mentioned. Various choices of identifica- 
ton for recorded weights are given. 
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POSITIVE CONTROL OF MATERIALS IN MOTION [QHIQ) FEEDERS 
CONTROLS 


CONTINUOUSLY FEED 


iO THE “HARD-TO-MEASURE.” 
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PROVIDE NEW DIMENSION IN CONTINUOUS PROCESSING 


For difficult processing problems involving hard-to-handle, hazardous 
or toxic materials, B-I-F offers “systems know-how” combined with 
25 years field experience in feeding techniques. 

B-I-F performance-proved, loss-in-weight feeding systems are cur- 
rently being used for such difficult materials as: Carbon Black, Latex, 
Ammonium Perchlorate, Tetraethyl Lead, Catalysts, Food Additives 
and High Vapor Pressure Liquids. 


Here's why: 

e Materials are completely enclosed in feeding unit which can be pressurized with 
inert gas. 

e Feeds any flowable solid or liquid material from 1 to 60,000 pounds per hour. Built-in 
rangeability to meet specification from 10 to 1 to 50 to 1 depending on material. 
Accuracy — ¥% of 1% by weight of set feed rate. Automatic feedback control loop 

revents cumulative error. 

roportional pacing by mechanical, electrical, pneumatic or electronic controls. 
Rate of feed may be controlled locally or remotely. PPPPPPPP 
No field calibration required. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Continuous feeding can be your answer to greater processing efficiency. 
Request Bulletin 32-R2. Write B-I-F Industries, Inc., 527 Harris 
Avenue, Providence 1, Rhode Island. 
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North Electric 
opens a whole 
new chapter 
in control 


DATELINE 1960 
new north solid state 
Switching technique 


switching for chosen for 412L air 
communications _ weapons control system 


In awarding the contract for the 
design and manufacture of fixed 
and mobile electronic communi- 
cations and switching centers for 
the U.S. Air Force, General Electric, 
prime contractor for the “412-L” 
project, selected North Electric 
Company, recognizing that a major 
technological breakthrough in elec- 
tronic switching has been achieved 
by North with the development of 
a unique “Resonant Transfer” tech- 
nique for generating or detecting 
pulses in Time Division Multiplex 
Solid State Switching! 


The adoption of this North con- 
cept opens a whole new era in 
communications, a whole new 
chapter in the history of electronic 
switching! 

It is highly significant that with 
this development the switching 
art has reached the state of sophis- 
tication demanded by new wea- 
pons capabilities. It is equally 
significant that this development 
should come from the Company 
whose history, over better than 
three-quarters of a century, has 
been one of continuous progress 
and development in this field! 

As future progress is made—as 
man reaches further and further 
into the unknown reaches of the 
universe—leadership in the highly 
demanding field of communi- 
cations and control will continue 
to come from 


ELECTRONETICS DIVISION 


NORTH ELECTRIC COMPANY 


629 S. Market St., Galion, Ohio 
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MEMORY TECHNIQUES 


By S. ATHEY 
Advisory Engineer 


Ampex Research Div. 

Ampex Corp. 

Redwood City, Calif. 

JOBS which recording will be able to take over in 

the future, once its potentialities and capabilities are 

more fully realized, are seemingly limitless. It is the 

purpose here, then, to review the state of the art as 

we presently know it and to show the magnitude of 
the field. 

Any recording process involves the use of a record- 
ing medium which has characteristics making it pos- 
sible to change some property of the medium in a 
simple way. Equally important, the induced change 
must be detectable in a stable and precise manner at 
a later time. Practical considerations also require that 
the production of the change (recording) and the de- 
tection of it (reproducfion or playback) be accom- 
plished at a fairly high speed. Particularly to those 
with a background in magnetic recording, the ability 
to erase the induced change so that the material may 
be reused seems to be another essential. 


Magnetic Tape Recording 


The characteristic property of the medium utilized 
here is the ferromagnetic nature of certain metallic com- 
pounds. The important thing about a ferromagnetic 
material is that when it has been placed in a mag- 
netic field and the field is removed, the magnetism 
in the material does not disappear, but some so-called 
“remanent” magnetism is left behind. This remanent 
magnetism forms the record, and its presence may be 
detected by various means. 

In the most widely used process for reproduction of 
magnetic recordings, the magnetic material or tape is 
moved past a magnetic reproduce head which is so 
arranged that the field in the tape produces a corre- 
sponding transient field in the reproduce head, and 
the change in this transient field is detected. A repro- 
ducing pick-up device may be made which is sensitive 
to the presence of the magnetic field rather than to 
the transient change therein. 

When magnetic recording was first used, frequencies 
up to a few thousand cycles per second were all that 
needed to be recorded. We now have instrumentation 
recorders which record up to half a million cycles per 
second, or even higher, and a television unit which 
handles frequencies up to four and a fraction mega- 
cycles per second. 

Limitations on bandwidth in present practical mag- 
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netic recording devices are imposed by the record and 
playback means used. With conventional techniques, 
a high relative speed between head and tape is neces- 
sary to achieve a wide bandwidth, and the 1500 inches 
per second effective scanning speed of the television 
machine seems to approach the upper useful mechani- 
cal limit. 

High-speed switching of tiny multiple heads by an 
electron beam operating with a solid-state-switching 
device, and the phenomenon known as “domain-wall 
movement” are being considered for this use. One 
of the complications of work in this particular field 
is that most of the non-mechanical scanning techniques 
under study require different recording and playback 
methods. 

A very promising method (useful only for reproduc- 
tion) is that using the so-called “Faraday Effect” to 
read the information from the tape optically. The Fara- 
day Effect is one in which the plane of polarization of a 
light beam passing through an optically transparent 
magnetic material is rotated in proportion to the mag- 
netic field in the material. By observing the light beam 
through a “crossed” polarizer, so that no light passes 
through the polarizers in the absence of a field, the 
presence and intensity of the magnetic field in the 
material studied can be directly derived from the in- 
tensity of the light passing through it. 


Photographic Recording 


Photographic recording is probably the oldest prac- 
tical means of recording which still has a very large 
bandwidth and storage capacity by today’s standards. 
It has the capability of extremely high storage density 
and almost no upper limit on bandwidth. For almost 
every current use of magnetic recording, however, the 
feature of erasability is so important that its absence 
from conventional photographic methods seriously limits 
the application of these methods to the tasks which 
magnetic recording presently performs. The fact that 
conventional photographic methods require a develop- 
ing process before the recording is available further 
restricts their usefulness. 

Processes which are almost photographic, but which 
overcome some of the problems of this type of media, 
have recently been studied and several are in com- 
mercial use. One, the so-called “Chalkley Film,” uses 
phosphotungstic acid to produce an image when ex- 
posed to light and needs no subsequent development. 
Another, called Kalvar film, is developed by heat. Un- 
fortunately, both of these processes are incredibly slow 
by normal photographic standards. 

A related process which is claimed not to be photo- 
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graphic is that called “photochromic.” This system 
uses a particular dye which has the property of being 
changed chemically from a form of one color to a 
form of another color in the presence of certain kinds 
of exciting radiation. 


Electrical Polarization Recording 


It seems reasonable that the ability of certain ma- 
terials to hold electric charges might permit record- 
ing using electrical polarization. At least one electro- 
static recorder resembling a tape machine has been 
demonstrated. There are three basic methods of re- 
cording through the use of stored charge. These might 
be described as straight electrostatic, electret, and ferro- 
electric recording. 

The straight electrostatic process involves depositing 
an electric charge on an insulating material which has 
properties such that the charge will not drift sideways, 
but will stay where it is put without leaking off over 
a given period of time. 

An electret system of recording has some attractive 
possibilities. An electret is a piece of insulating or 
dielectric material which has had a permanent charge 
placed on it, which charge cannot be removed with- 
out changing the physical form of the dielectric. A 
conceivable means of recording would be to apply a 
varying voltage containing the signal to a dielectric 
while it was in the stage at which it could receive the 
electret influence and then so processing the material 
that it passes into the permanent stage. 

Ferroelectric materials were so named because they 
have properties analogous to some of the properties 
of ferromagnetic materials. These analogous properties 
may be described as the presence of an electrostatic 
hysteresis loop and of remanent polarization. The elec- 
trostatic hysteresis consists in that, as an increasing 
electric field is applied to a ferroelectric material, the 
resulting polarization or internal electric field increases 
with the applied field; but on reducing the applied 
field, the internal field does not fall to its original 
condition in the same way in which it arrived at its 
maximum value. If the electric field is applied and 
then turned off, a remanent polarization field will be 
found in the material. 

Reproduction of data recorded on ferroelectric ma- 
terials by passing them under electrical probes, such 
as a fine needle point, or by scanning an electron beam 
across them, has been successfully demonstrated. Ferro- 
electric recording appears to be fairly close to practical 
utilization at present. Because it lends itself to elec- 
tron-beam recording and reproduction and because the 
ferroelectric materials appear to have no, as yet, dis- 
cernible upper-frequency limit, it promises to be an 
excellent process for very-high-frequency work. 


Electron Beam Recording 


There is a large group of quite promising record- 
ing techniques which use different recording media 
but which can be classed together because they use 
electron beam read-in and readout and so lend them- 
selves well to high-frequency recording. 

One such method consists of using the energy of 
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the electron beam to distort a thin plastic. The dis- 
tortion of the plastic can be detected optically in sev- 
eral ways, the most obvious of which employs the 
properties of many plastics of becoming somewhat op- 
tically active when mechanically distorted. Optically 
active means that the plane of polarization of polarized 
light is affected on passage through a distorted part 
of such plastic, and is differently affected when passing 
through a non-distorted plastic. This property is the 
basis for using studies of plastic models under polarized 
light for strain analysis of structures by the technique 
usually classified as “photoelasticity.” 

An electron-beam recording can be made on a mag- 
netic material by a method called “Curie Point Re- 
cording.” All ferromagnetic materials exhibit the phe- 
nomenon that the ferromagnetism disappears above a 
certain temperature called the Curie point. For re- 
cording, a thin film of magnetic material is magnetized 
perpendicular to the plane of the film and a heated 
point, or an electron beam, is passed over the surface 
so as to heat a small area to a temperature above the 
Curie point. Heating above this point effectively 
erases the initial magnetization and, when the small 
area cools down to a temperature at which it once 
again exhibits ferromagnetism, the effect of the ad- 
jacent magnetized areas is to magnetize it in the re- 
verse of the original direction. The presence of the 
recording can be detected by the use of Faraday rota- 
tion or by another method called “electron mirror 
microscopy.” 


The process by which an electron beam “writes” 
on the front surface of a cathode-ray tube to produce 
a television picture or oscilloscope trace, represents a 
form of recording. Most phosphors so used have, how- 
ever, a relatively short decay time and what record- 
ing there is, is spontaneously erased in a fraction of 
a second or a few seconds. A somewhat analogous 
process which uses materials called “Scotophors” can 
produce a visible record which may have a decay time 
of anything from several minutes to months. 

Any electron-beam recording process must solve, be- 
fore it is reduced to practice, the problem of producing 
an electron-beam record on a material in a vacuum. 
There are three ways of solving this problem: 1. Leave 
the record in the vacuum at all times. 2. Pull the 
recording medium from the outside air into the vacuum 
and out again through a series of airlocks and vacuum 
locks. 3. Produce the electron beam in a vacuum and 
allow it to pass through an electron-transparent win- 
dow into the air-filled space containing the recording 
medium. 

A practical electron-beam-recording system probably 
will combine elements of all three of these methods, 
the relative proportion of these elements and the com- 
plexity of the system being dependent on how diffi- 
cult a recording job is being done and how bulky the 
equipment can be. A laboratory-type recording device 
could be put together today from existing techniques. 


Non-Continuous Recording Media 
In the discussion so far no mention has been made 
of non-continuous recording media, that is, recording 


not arranged continuously and sequentially along a 
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AUTO-PONENT 


VALVES 


For HYDRAULIC or 
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Patent #2,841,174 


Auto-Ponent 

Valves with over- 

size ports and 

passages provide 

maximum flow with mini- 

mum pressure drop . . . in- 

sure greater accuracy and 

quick response in hydraulic or 
large volume air cylinder con- 

trol. Self-aligning needle has 
unique Quad-Ring gland seal located 
at pressure port to seal off threads 
in needle housing, allowing needle 
to turn easily under maximum pres- 
sures. Gland structure and location 
also prevents air or dirt trapping in 
the housing. Flow Control and Check 
Valves have sensitive, chatterless 
ball check. Patented design insures 
rapid ball movement to open or 
close fully at low differentials. Made 
in 5 female Dryseal pipe sizes from 
1%” to 34” inclusive. 3 Models: Stand- 
ard, Knob and Dial, and Panel 
Mounting. Valve bodies are forged 
aluminum (3000 psi), steel or stain- 
less steel (5000 psi). All internal 
parts are Stainless. Typical applica- 
tions shown at right. Write for 
catalog AP59. 


aay 
la ee VES 


Patent #2,811,174 


Pneu-Trol Flow Control, 

Needle, and Check 

Valves are widely used 

for air or small volume hydraulic 
cylinder control. Extremely com- 
pact design permits consolidated 
piping arrangements. Long ta- 
pered needle provides very sensitive 
and accurate air or oil flow control. 
Sensitive floating ball check opens 
or closes fully at slightest differen- 
tials. Valve bodies are machined from 
solid hexagon bars of aluminum or 
brass (2000 psi) steel and stainless 
steel (5000 psi). All internal parts 
are stainless steel. Made in 5 female 
Dryseal female pipe sizes: 4%” to 34” 
inclusive. Typical applications of 
Pneu-Trol Flow Control Valves are 
shown at right. Write for Pneu-Trol 
Valve Catalog No. 22. 


FLOW CONTROL, 
NEEDLE, CHECK 


Model KF Knob 
and Dial Flow 
Control Valve 


INLET SPEED CONTROL 
For Double Acting Cylinders 


SPEED CONTROL 
Single Acting Cylinders 


Pneu-Trol Flow 
: Control Vaive 
aa 
INLET SPEED CONTROL 
For Double Acting Cylinders 


EXHAUST SPEED CONTROL 
For Double Acting Air Cylinder 


AUTO-PONENTS INC. 
2939 Grant St. « Bellwood, Illinois 
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Revolutionary 
Tube-0-Matic: 


Valve 


SQUEEZE-ACTION makes the difference—controls 
air, oil, chemical and even grinding slurries. 

No poppets, no spools, no metal-to-metal contacts 
and no metal-to-rubber seals. 

No wear and tear—and no need for repair. 

See it: 

Chicago, PES Show, Sept. 6-16, Booth 483 

Los Angeles ASTE Tool Show, Nov. 14-18, Booth 547 
Or read about it: Write for Bulletin 91043 


~ TWBEC-MATIC” 
AIRMATIC valve, inc. 


7313 Associate Ave., Cleveland 9, Ohio 


Phone: WOodbine 1-5320 - WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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| memory can be imagined. 
| gested are those used with the electron microscope 
| which has a resolving power in the order of 200 Angs- 


| millionth of an inch). 
| being able to look at information packed as densely 


medium of the class such as tape. Such recording de- 
vices are really discrete memory devices and many 
forms of them are used or proposed for use as memory 
elements in computers. Magnetic cores, shift registers, 
punched ferrite memories, superconducting memories, 
and many other possibilities are being considered. At 
present, applications of such memories and of tape 
do not overlap, discrete memories being useful for 
semi-fixed use in a computer with a rather sharp 
upper limit on memory capacity, and tapes being ap- 
plied from the point where discrete memories run out 
of capacity up to the point of handling large masses 


| of data at the input or output of the computer. 


A possible marriage of the continuous and discrete 
Techniques which are sug- 


trom units (one Angstrom unit is equal to about one 
The important implication of 


as this is that the use of a piece of tape some inches 


| wide and thousands of feet long in order to carry a 
| particular collection of information would not be neces- 


sary, since the same information when packed to this 
high density could be fitted into an area of less than 
one square inch. 


From a report “The Continuing Search for Advanced 


| Memory Techniques,” in Readout Special Report, Sept. 


18, 1959, published by Ampex Corp. 


EVALUATING EXTRA FEATURES 


By F. SCHNEIDER 


Assistant Comptroller 
United Merchants and Manufacturers Inc. 
New York, N. Y. 


MANY of us are forced to consider various features 
and attachments at the time of purchase of basic equip- 
} i used with 


1 1 
me ? t tam . ) > nur 


e ap 

rated 
equipment will be handled the 
same as if they were a basic piece of equipment which 
would have to be evaluated on its own. The only 
difference may be the depreciation rate used. In order 


ITT 
or ¢ ] 


| to come up with the correct base for evaluating, these 


features should be added in separately, thus showing in 
detail the over-all project with all the features, as 
well as a stripped-down project, and of course the 
various stages in between. 

Let us look at methods of amortizing these features. 
The most common method used is the repayment 
period, which we get by dividing the yearly savings 
by the original investment. This method, generally 
speaking, understates the savings that can be obtained, 
in addition to which it does not take into account the 
principle of cash flow. 

Another method which is used to calculate the repay- 
ment period uses the average investment as differen- 
tiated from the original investment used in the first 
method. This method overstates the repayment period. 
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Something NEW you should know about! 
FEEDMATIC-DETROIT AUTOMATED EQUIPMENT 


Now, you can speed small parts production and cut costs with new 
Feedmatic electrically controlled machines. These units automatically 
and continuously feed, inspect, segregate or assemble parts at greater 
efficiency . . . reduce handling costs on high volume operations. Use 
Feedmatic automated machines separately or for high speed delivery 
to machine tools, heat treating furnaces or final assembly areas. 


If your operation involves the manufacture or processing of parts in 
volume quantities, it will pay you to investigate the cost saving advan- 
tages of Feedmatic automated equipment. Send us your problem today! 


FEEDMATIC-DETROIT, INC. 


P. 0. Box 42 ° Southfield, Michigan 


Automatic Gaging Machine measures and 
sorts parts. Adjustable stops, anvils and 
age heads to facilitate change over to dif- 
erent size parts. Tolerance of electrical 


Mode! 12F Floor Hopper. 
gages adjustable from .0005 to .020 


Parts storage capacity, 12 
cubic feet. For automatic 
feeding of larger parts. 


Rotary hopper unit. Fast, efficient parts 

feeding. Available in sizes from 8” to 24”. Special machine for auto- 
Feed tracks engineered to meet specific matically assembling 
job conditions. automotive components. 


AMERICAN “*CHAINLESS” CONVEYOR 


helps RCA produce color TV tubes 


Sia Adapter 


poe) a0 8 3. le eo 133 Rounded Inner 


Bore for 


TURBULENCE FREE 
FEATURE AVAILABLE 
IN ALL 45° AND 
90° ADAPTERS 


Trolley drive dog engages carrier at “A” 
Carrier “B” rides. on track “C” 
Color TV tube shadow mask assembly in carrier rack “D” 
Assembly line production of RCA color-picture-tube screens 
has increased yield of good screens and greatly 


Completely rounded inner bore (see arrow) provides entirely smooth radius 
—reduces turbulence, friction, heat and loss of pressure. 


increased operator productivity. Phosphor materials 
are automatically applied to RCA color tube 
faceplates, previously a hand operation. 
American “Chainless” indexing conveyor 
pushes carriers smoothly from station 

to station. Write for Catalog CD-B. 


© THE AMERICAN MONORAIL CO 1960 


Fourth & Franklin Streets * Tipp City 3, Ohio 
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Male ends are tapered at shoulders to speed fluid flow through adjoining 
fitting— maintaining power delivery and efficiency of your hydraulic system. 
Proper use of Adapters reduces the number of threaded 

connections and opportunities for leaks. 


WRITE for Technical Bulletin No. 500 on 
Adapters, Adapter Unions and Tube Fittings. 


SEMA seawvractursnc commanr 
Dept. A-9, ¢ Manitowoc, Wis. 
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AUTOMATION DEVICES’ 


a NEW ‘A’ UNIT 
< ‘with large lightweight 


bowl 


‘S DOES TOMORROW'S JOB 
= TODAY! 


In today’s highly competitive 
market the “Never put off until 
tomorrow ...” adage becomes 
increasingly important in costing 
modern industries’ production. 
AUTOMATION DEVICES’ engineering 
department had manufacturing costs 
in mind when they developed the 
new “‘A” series feeder. Created to do 
an exceptionally big job at a minimum 
of expense, an investment in this 
type of power unit and bowl 
combination is quickly self-liquidating. 
Increase your production all along the 
line with AUTOMATION DEVICES’ 
parts feeders and get that job done 
today! Send for specific literature 
or new “Two Great Names in Parts 
Feeding” catalog. 


PEECO & VFC DIVISIONS 
«++ TWO GREAT NAMES IN PARTS FEEDING 


AUTOMATION DEVICES inc. 


ERIE, PENNSYLVANIA 
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A third method, which is the best one, is the method 
which considers discounted cash flow. By that we mean 
that we try to amortize or repay only the investment 
which is actually outstanding from time to time over 
the life of a project. 

Take the present worth of the investment. If all of 
the investing is done immediately, then of course the 
initial investment is the present worth. However, in 
some projects additional investments are made one or 
two or even three years after the project is initiated. 
Subsequent investments such as debugging, installation, 
possible expense of redesigning, and so on, should be 
calculated on the basis of their present worth. 


Figuring Savings 


The savings, too, should be calculated on the basis 
of present worth. If the projected period of activity for 
this equipment or its economic life is five years, and 
we get a first year return of say $100,000, then the 
present worth of that $100,000 will be considerably 
more if calculated over a period of five years. We 
are able, by the use of probability factors, to modify 
the return on the basis of risk for each of the economic- 
life periods. 

All of these savings must be computed on their pre- 
sent worth, in order to use a common denominator, 
so that when they are added and summarized the re- 
sultant probability of achieving these savings can be 
taken into account. If a proposal involves changes in 
working capital or reductions in inventory, then the 
savings arising from those considerations should also 
be included. The reduction in working capital, which 
is mainly due to the reduction of inventories, is often 
one of the great advantages of installing integrated 
and automated material-handling features. 

In many instances we are also asked to determine 
the per cent interest, which has to be considered in 
order to use capital on this rather than on an alternate 
project. The figure for calculating the appreciation of 
cash returned from an investment must not be the 
prime rate of interest, or even the hoped for rate. 
Actually, it should be the average historic rate of re- 
turn of past projects. Therefore, if we get back $100,000 
from our project each year and consider only the prime 
rate for this, then we will be doing our project an 
unnecessary injustice. 

The savings associated with projects fall into three 
major areas. These areas consist of: 1. Direct and in- 
direct labor. 2. Raw materials supplies and so forth. 
3. Overhead, including the fixed and variable portions. 

As far as direct and indirect labor are concerned, 
we have to measure the amount spent now, as com- 
pared to the amount that will be disbursed in our 
projected conditions. This will have to include over- 
time, makeup pay, and some other factors difficult to 
break out such as materials-handling labor, supervision, 
and even some factory clerical labor. 

Under material we have to evaluate the waste made 
under one condition as compared to the waste made 
under the other set of conditions. In addition to this 
we have to consider related quality problems. Last but 
not least we have to consider savings that can be made 
in the design, or type of raw material used. In our 
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e The Ses-Matic “SPACE-SAVER” Line fea- 
turing the Ses-Matic Air Feed, Pull-Thru 
Stock Leveller and Coil Cradle. 


Ses-Matic Double 
Air Feed for mate- 
rials up to 72 
inches wide. This 
unit feeds stock 
72” wide by .074 
thick and removes 
coil bend with a 
Pull-Thru Leveller. 


models of Ses Matic 
other Press 


roller wheels. 


2 . 


Aig MR Me ick 2 SS 


= 


Ses-Matic AIR FEED 


The Secret of Successful, Accurate 
Feeding of . . . 
STEEL, ALUMINUM, PLASTIC, LEATHER, ETC. 


Model AFR-1818 shown 
with Pull-Thru Stock 
hed 


Ses-Matic Air Feed for wide stock up to 
30 inches wide. Stock is supporied on 


GINEERING SERVICE, INC. 


7638 Wyoming e Dearborn, Michigan 
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TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY 
AND IMPROVE DESIGN 


Push-Pull remote con- 

trols, shown here, are 
flexible, have but one 
moving part, and give a 
lifetime of accuracy. 
Mechanical linkages are 
complex, are made of 
many parts, wear at 
many points, and pro- 
duce increased back- 
lash, lost accuracy, and 
vibration rattles. 


COMPLEX MECHANICAL 


This Push-Pull Satnd, 
File—containing 7 en- 
gineering bulletins— 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
Write for your Data 


= I i 
\ Automotive and Aircraft Division AE °° 
AMERICAN CHAIN & CABLE 


601-S Stephenson Bidg., Detroit 2 
6800-S East Acco St., Los Angeles 22 
929-S Connecticut Ave., Bridgeport 2, Conn. 
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TALLY-COUNT®—an electronic 


PREDETERMINING COUNTER 


Standard 
2-decade model: 


a 
TALLY-COUNT is a versatile instrument, ideal # 
for batch counting, packaging, unit flow and swede 
machine cycling. Tally-Count provides electronic (4p to 3) 
speed and accuracy, at a price usually asso- $50 each 
ciated with electro-mechanical counters. : 


A wide range of photoelectric and other sensing 
devices extends Tally-Count versatility. These 
devices plug into amplifiers, which can be in- 
corporated as integral elements of the chassis. 
Tally-Count supplies all power for these sensing 
devices. No other power supply is needed. 


Tally-Count operates accurately at speeds up to | For full 
100 per second. Batching capacity (5-decade | details, 
model) is 100,000. instantaneously resets to | @ write for 


zero at desired count. Double and triple pre-set | 
models available. 


unique 

chassis design 
for plug-in 
sensing devices 


See it in operation—Booth 919, ISA Show 
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AUTOMATE 
YOUR DRILLING OPERATION 


AUTOMATIC e Flexible automatic feed for drill- 


DRILL ing, tapping, reaming, milling 
(1/4", 3/8” ° Accurate depth adjustment of 
capacity) 0005 
40 Fits into any setup 
$89- e 135”, 3”, 6” strokes 
eldeal for single spindle, 
multi-spindle, and multi-plane 
machining 
¢ Can be controlled by solenoid, 
hand oy pilot valves 


Alkon also manufactures compat- 
ible, 4-way valves and hydraulic 
cylinders. 


For Free engineering assistance, 
call or write direct to 


ALKON PRODUCTS 
CORPORATION 
200 CentrakAve., Hawthorne, N. J. 
HA 7-6633 
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NEW 


PART UNLOADERS 
REDUCE HANDLING 


For fast, positive and lower-cost 
blank removal, use Lahr recipro- 
cating chute unloaders actuated 
by your press stroke. Can be 
cable-timed (air power on out 
stroke) or rack-driven through full 
cycle. Simple mounting plus ver- 
satility of unloading to bins and 
conveyors. Variable stroke with 
gear change. Write for Brochure 
and Prices. 


STANDARD MODELS AVAILABLE 


10” to 36” | =10" to 20" a Rack _ | 
20-CT-59 | 10’to36" | 10’to30" | Cable AirCycle_ 
30-RR-59 10” to72” | 12"to30” | Rack Rack _ 
30-CT-59 | 12” to 30” Cable AirCycle 

Special tray widths and strokes available 


ahr MACHINE & TOOL CORP. 


3404 Maplewood Ave. — Toledo 10, Ohio 
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industry for instance, one machine can use a cheaper 
fiber than another one. 

Overhead of course includes fixed and variable over- 
head. Basically, the only fixed overhead is the cost to 
possess, and most of us only include depreciation in that. 
Other so-called fixed overhead items, which are affected 
by installation of materials-handling equipment and 
devices as well as by the installation of a complete 
equipment, are clerical labor, general maintenance 
labor, management quality control, and other features 
which vary with operation of a piece of machinery. 


Flexible Budgets 


All of these factors lend themselves very easily 
and readily for measurement by a device known as 
the flexible budget. These flexible budgets are the na- 
tural outgrowth of a standard cost system. A flexible 
budget is nothing more than a budget which can be 
set at any level of activity by the application of stand- 
ard costs per unit of output. Briefly, therefore, if we 
are allowed $1.00 per unit or $100 per 100 units, and 
if the output were to be increased to 150 units, then 
our allowance would be $150, 

Based on the flexible budget we know what our 
labor variances are, whether they be direct or indirect 
for every hour, week, or month. Also by use of the 
flexible budget we can determine what our overhead 
rates are and how efficiently our equipment is used. 
For instance, idle equipment will show unabsorbed 
overhead. Even material usage considerations, and vari- 
ations in inventory levels can be highlighted. 

With reports on labor, materials, and overhead, we 
can determine what savings have been achieved. Ob- 
viously, the difference between the previous and the 
present performance should be the savings ascribed 
to the improvement that we have made in the particular 
process. It is not important who audits these savings, 
whether it be accounting, manufacturing, or engineer- 
ing. However, it is very important that these savings 
be audited over a long period of time. Many prob- 
lems, if not followed up, will cause anticipated savings 
not to be realized. 

Having been on both sides of the fence, I recommend 
that the followup of this nature be made a joint ven- 
ture. Let cost accounting pinpoint the variances, let 
the engineering group follow up these variances to- 
gether with manufacturing to see what can be done 
to further reduce or eliminate them. Variances referred 
to at this point are the variances in savings from the 
proposed or standard plan of operations. 

All projects should and must be followed up until 
such time as the forecast savings have either been ob- 
tained or until all efforts to realize them have been 
exhausted. If the forecast savings have been obtained, 
then, of course, we have no problems. But if for some 
reason or other these savings have not been obtained, 
then these factors should be tabulated and considered 
a lesson in the evaluation of future projects. 


From a paper entitled “Amortization and Determi- 
nation of Savings of Material-Handling Features,” pre- 
sented at the annual meeting of the American Society 
of Mechanical Engineers, Atlantic City, N. ]., De- 
cember, 1959. 
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precision indexing to:*0.001" 
. WITH GEM-17 DIAL INDEX TABLE! 


Geneva motion smoothly posi- 
tions in speeds up to 2 sec. 
RUGGED 1000 Ib. work load with solid 
anvil capacity of 30 tons. 
POSITIVE Bolt in Geneva slot cammed both 
LOCK in and out given positive locking. 
POWER Comes complete with rotary air 
motor, solenoid valve with limit 
switch (fiuid or electric motors 
available). 
NUMBER OF 6, 8 or 12 standard, 3 and 4 
STATIONS skip. 
SIZE AND 200 Ibs. complete with 17” dia. 
WEIGHT table (plates up to 36” avail- 
able). 


GEM-17 mounted on GEM ATP-6, 6 ton 
toggle press with standard GEM base. 


Geneva Motion GEM-17 Indexing Table standardizes 
automation on your assembly and machining operation . . . 
drilling, tapping, riveting, spinning, staking, knurling, cham- 
fering, welding, screwdriving, stud driving and gaging to 
the speed and accuracy required. Gray's complete engineer- 
ing staff can adapt the table to your work problem. 


Send for Bulletin Di-17 and complete information. 


GRAY equipment company 


13600 Ford Road + Dearborn, Mich. « Telephone: Tiffeny 6-7573 
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air-oil Flow Control jobs e 


NEW MIDGETS for MAN-SIZED i Modernizing 


experience 


“ MINIATURE FLOW CONTROL — Operates on 1 Ib. differen- 

tial. Limited check one direction — full flow other. Recommended FULLER BRUSH 
working range 0-250 psi. Air flow 

rate 3.6 CFM at 50 psi. Cipperd 


® MINIATURE NEEDLE VALVE Will Desi 
Preci trol of air-oi 

rece so seats — Minimatios Si 
© ® MINIATURE QUICK Deve op ul 


CONNECT — Air flow rate 2.7 


CFM at 50 psi. Range 0-150 psi. J a Your Special Brushing Machinery 


© MINIATURE CHECK VALVE We are able to start machine design by processing 
Poppet type, spring loaded. Full your product in our Application Laboratory. Such 
flow one direction only. Use in Write, Now ae studies guide our Engineering Department in developing 
any position. Holds 0-2000 psi. Air a hy ipment to be produced in our own Machine Shop. 
flow rate 3.5 CFM at 50 psi. BULLETIN | ENE ined oer’ P P 


No. 8-59 Let our specialists help you with your modernization 


Chippard INSTRUMENT LABORATORY, INC. pragrem. Wits today. 


7384 Colerain Rd., Cincinnati 39, 0. * Phone: JAckson 1-4261 MACHINE DIVISION of FULLER BRUSH 


- Manufacturers of Miniat Pp tic D _ R.F. Coils, Electronic Equi t . 
ufactu inioture Pneumatic Devices oils, Electronic Equipmen’ East Hartford 39, Connecticut 
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NEW 
ELECTRONIC 
COUNTER 
CONTROLS 


Announcing 7 new, compact, packaged Pre-determining and Totalizing 
Counter units designed for accuracy and durability to fit 90% of the 
counting requirements of modern industry. 


Various models incorporate features for: 


1. Selective load relay operation at two different count outs. Relay 
contacts pulse only, or hold, during count out 
2. Counters pulsed directly from rugged amplifier tubes—no relay 
employed 
3. Counter relay pulsed—no tubes—no transistor circuit. 
. Counter relay pulsed—amplifier fully transistorized. 
Machine stops if light source fails—prevents production of un- 
counted units. 
Miniaturized reflection or penetration scanning heads 
7. Counting speeds up to 1500 per minute 


Write for Counter Engineering Bulletin #960C. Submit details of your 
counting problem without obligation for recommendation and quotation. 


Literature available on special application Photo-Electric and Electronic 
Automation Controls for all industries 


1. Double Sheet Detection and Gaging Control for ferrous metal 
2. Missing parts—die safety, buckling, stock run out 

3. Smoke control. 

4. Special applications engineered. 


.E-TEC-TRONIC 
hy CORPORATION 


2512 N. HALSTED STREET, CHICAGO 14, ILLINOIS 
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na 


INDEXING 


DIAL FEED 
TABLES 


WITH POSITIVE LOCK 
FEATURE 


ta 

88-PAGE 

CATALOG 
meee | AVAILABLE 


TRA SS 


tL e WATER 
e L.P. HYDRAULIC 


j ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. 


; Company 


] Address 


Loy isakie ceeeesee LONG, State 
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are you stuck? 


confidential 
file 


Readers with problems concerning systems, equipment, or com 
ponents for automated operations ore invited to outline them 
to: The Editor, AUTOMATION, Penton Bidg., Cleveland 13, 
Ohio. Readers having solution suggestions are invited to sub 
mit them and should refer to case number and title of the 
problem involved. Dates shown with suggestions indicate issve 
in which the problem was presented. 


CASE 2174-P 
TEST PART PREPARATION 


. .. We are producers of high alloy, high-speed, and specialty 
steels of all types. To inspect the internal soundness of 
our steel, we must cut “discs” from the ends of billets, bars 
of all shapes, and coils, etc. One side of each disc is then 
ground and subsequently polished to a very high finish for 
our inspection purposes. The polished surface must be rea- 
sonably flat but does not need be parallel with the op- 
posite surface. The structure of the metal must not be dis- 
turbed in any way during the processing. Discs are approxi- 
mately 14, to 4 inch in thickness, and vary from '4 inch 
diameter to 6 inches square. Approximately 1000 discs re- 
quire processing each day. We now grind one side of each 
disc on a Besly disc grinder and manually polish them on a 
felt wheel with the aid of a buffing compound flowing on 
the wheel. I would welcome any ideas as to how I can 
take these discs “as received” and automatically process them 
to get a finished polished disc 

Generol Superintendent 


SUGGESTIONS FOR 2172-P (AUG. 1960) 
THICKNESS GAGE 


We are contacting the plant superintendent with the 
problem, giving him information on our equipment 
L. Earl Slusher 
industrial Nucleonics Corp. 
The General Electric Co. has, in the past, produced 
two different gages for measuring the thickness of non-con- 
ductive and non-metallic coatings on metal. The first was 
a Magnetic Gage produced by our Instrument Dept., West 
Lynn, Mass.; the second was a Backscatter Gage using a radio- 
active isotope. The latter gage was for very thin coatings. 
The former was for ordinary paints and enamels of the usual 
thickness. Information on the Magnetic Gage can be ob- 
tained from Mr. H. Day, Instrument Dept., West Lynn, 
Mass. Information on the Backscatter Gage can be ob- 
tained fromm Mr. S. Bernstein, X-Ray Dept., Milwaukee, Wis. 


Dr. E. D. Cook 
General Electric Co. 


SUGGESTION FOR 2023-P (JUNE 1960) 
TRANSISTOR WELDING 


We are enclosing data on our radiation temperature 
controller which has been used quite successfully in the 
manufacture of transistors, holding temperatures to a very 
precise limit. If this fits in with the manufacturing problem, 
we shall be happy to work with you upon its application . . . 


A. C. Mason 
Mason Instrument Co. 
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CB aoe 
Patents 


YOU CAN 

cuT Pam Be 
WINDING 

costs 


ALOU TAVELE 
BOitie Yall 
TO ea Ba 


WRITE FOR COMPLETE DATA OR 
ARRANGE TO VISIT OUR PLANT FOR 


FORT WAYNE TOOL, DIE & ENGINEERING CO. 
1027 Goshen Road * Fort Wayne * Indiana, U.S.A. 


DEMONSTRATION 


Phe ee ee? OE. 


Automatic simultaneous winding 
of 2 to 5 group concentric coils . . . 


*LOWEST MACHINE INVESTMENT PER 
UNIT PRODUCED. 


Winding speed at 325 RPM 


Preparation time: 4-pole, %4 min- 
ute; 2-pole, 3¥/, minute. 


One operator can readily tend 


two or more machines. 


Automatic cutting and anchoring 
of leads. 


Winds 
lengths. 


greater range of stator 


Production example: 4-pole stator 


with 3-group concentric coil per 

pole at 125 turns per coil produces 
88 stators per hour; 2-pole with 5-group concen- 
tric coil per pole at 159 turns produces 58 stators 


per hour. 
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Do You Have All Four 
Transactions ? 


[_] Fourth Conference on 


Manufacturing Automation 
1960....96 pages. 


Third Conference on Manufacturing 
Automation 1959 .. 72 pages $2 


Second Conference on Manufacturing 
Automation 1958 68 pages $2 


First Conference on Manufacturing 
Automation 1957 96 pages $2 


voi» OOBOOOGIOO 


Reprint Dept., Penton Publishing Co. Cleveland 13, Ohio 


Enclosed $.m___._ for___copies 
Name 

Title 

Company 


Address 


AuToMaTION—September 1960 


VIBRA- WASHER 


«++ THE COMPLETELY 
NEW AUTOMATIC 
PARTS WASHER 
AND METAL 
CONDITIONING 
MACHINE 


* Labor saving 


* Automatic 
unloading 


For single or 
multi-stage 
operations 


No nesting of parts 
during cleaning or 
conditioning cycle 


Adjustable capacities to 10,000 Ibs. per hour 


The versatile new Simplicity VIBRA-WASHER, revolutionary 
machine for washing and conditioning of small metal parts, 
stampings and castings, employs a vibrating work carrier that 
automatically conveys parts through cleaning or conditioning 
bath. Solution is forced around parts, even into blind drillings 
and slots. In single stage, VIBRA-WASHER removes chips, 
oil and grease quickly . . . economically. In multi-stage, several 
units in line will provide cleaning, rinsing and phosphating, 
eliminating “‘between-stage” handling. Write today for Bul- 
letin 107, to: Industrial Washer Division. 


mplicit 


ENGINEERING COMPANY ® DURAND 26, MICH, 
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CUMULATIVE EDITORIAL INDEX 


Includ 
AUTO IN 


Accountin 
6-56; 7 
Actuator 
Adhesive )-17* 
Adjustabie-speed drives, 7-84 
Agreements, for control development, 
5-74 
Alternators, stator winding, 
Aluminum conductors, 6-16* 
Analog, 
computation, 
programmer, 
Analysis, 
capital expenditure, 7-46 
chemical elements in process, 9-68 
process stream, 8-183; 9-68 
x-ray emission, 9-68 
x-ray spectrochemical, 9-162* 
Assembly, 
automated, 4-97 
box closing m.chine, 
by numerical control, 
by riveting, 5-53 
can closures, 7-10* 
in drill fixture, 4-27 
loose leaf metals problem 
machine for reed switches, 
of boilers, 6-9* 
preparing for, 6-73 
wire contact relay, 6-73 
with adhesives, 5-17* 
with metal clips, 5-44* 
with spring pins, 8-107 
Athey, 8. 
Memory Techniques, 
Automation, 
and assembly, 6 
and packaging, 7 
bibliography, 5-176* 
Canadian study group, 9-26 
equipment proposal evaluation, 
7-46 
NEMA section, 7-26* 
numerical control philosophy, 7-65; 
8-70 
philosophy, 


olicies on equipment, 


il gage, 9-24* 


7-59 


8-194* 
8-107 


6-79 
8-94 


9-149 


5-66; 6-56, 145; 7-127 

Bank automation, 9-49* 

Batch weighing, 6-13* 

Blending, 
cont..uoUus, 
liquids, 9-9* 

Bolz, R. W. 
Turning Point, edit., 9-53 
Manufacturing Research and Capi- 

tal Costs, 6-56 
Promo‘ ion announcement, 

Bonner, R. H. 

Techniques 
6-82 

Bottle 
8-190* 

Brakes, 

Brazing, 
honeycomb panels, 5-59 
tube assemblies, 7-24* 

Breitsprecher, C. O. 
Contrling Hydraulic 

8-185 

Brown, J. O. 

Using Pressure Switches to Moni- 
tor and Control, 5-97 

Brown, W. B. 

Automitic Induction Heating Line, 
6-69 

Budgeting, 9-162* 

Building block principle, 9-88 

Butterfield, K. C. 
Engineering Costs—Who 

9-69 


9-10* 


5-77; 


6-10* 


for Parts Handling, 


orienting prob., 6-156" ; 


miniature, 5-36* 


Systems, 


Pays?, 


Calibrator, torque wrench, 8-27* 
Capital expenditure analysis, 7-46 
Cash flow, investment evaluation, 

9-162* 

Casting, line, 4-73 

Charts, heat color, 5-95 

Check weighing, 4-86 

Chemical fcilities survey, 4-10* 
Chip removal, 4-94 
Chromatography, 8-183 

Circuits, printed, 8-33* 
Clanahan, D. R. 

Process Programming Shortcuts 
for Tape Controlled Machines, 
4-58 

Cleaning, 

castings, 4-93 

metal parts, 9-95 

sonic energy, 6-17* 

ultrasonic, 9-64 

welding seams, 

Clutches, 
control jack position, 9-80 
miniature, 5-36* 
Coating, 
antifriction for belts 
feeder bowls, 9-10* 


6-63 


5-33* 


*Asterisks indicate brief items ap- 
pearing in departments 
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sprayed Teflon, 5-33* 
Combes, J. J. 
Temperature 
5-87 
Competition, 
Computers, 
contro! by, 8-181 
for process control, 6-49, 87 
for training scheduling, 8-17* 
terminology, 8-33* 
Conferences, 
AISE iron & 
9-21° 
instrument-automation 
ference & exhibit, 9-13* 
NMTBA machine tool exposition, 
4-16*; 6-10*; 7-10*; 8-10", 13°; 
9-10* 
manufacturing automation, 5-53 
production engineering show, 9-10* 
Continuously synchronizing by nu- 
merical control, 8-86 
Contracts, for control developments, 
5-74 
Controllers, 
Controlling 
control, 
Controls, 
ac motors, 8-194* 
adjustable speeds, 
atmosphere, 8-30* 
by computer, 8-181 
chipboard process, 
computers, 6-87; 
conveyor system, 
54 
count, 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrical, 7-80 
electronics in industrial, 
electropneum ‘tic, 7-80 
handling, 4-66 
hydraulic, 7-37; 
injection molding 
inspection m”chine, 
line load, 4-27* 
material feed, 7-80 
metal ro'ting mill, 
modes, 9-54 
motor load, 
numerical, 


Measuring Devices, 


7-45 


steel convention, 


con- 


9-54 
! mits, by 
8-86 


numerical 


7-84 


3-58 
7-16" 
3-63, 


76; 7-21°, 


8-194* 


8-185 
6-17* 
6-91 


5-107 


7-80 
8-69, 70; 9-53 
numerically controlled 
tools, 5-24; 8-9*, 24* 
overload, 5-27* 
plating cycle selection, 4-66 
pneumatic, 7-80 
pneumatic cam-operated, 
power, 4-27* 
pressure switches, 5-97 
printing press, 4-51 
process, 4-9*; 5-87; 
process by computer, 
production reporting, 
pushbutton, 7-10* 
relays, 9-34* 
static, 4-40* 
static control simulator, 
temperature. 4-93; 5-87; 
thermal overload. 5- 
tractor-trailer, 6-67 
transfer machine, 9-88 
viscosity problem, 4-170* 
voltage digitizers, 7-24* 
weighing, 4-42*, 86 
welding, 6-66 
x-ray gaging, 8-115; 9-68 
zero sneed switch problem, 
Conveyors, 
assembly area, 4-24* 
bulk m‘terial, 8-109 
capacity chart, 4-94 
chip, 4-94 
flour bags, 7-83 
order picking system, 
pallet, 8-78 
pneumatic, 8-109 
power and free, 7-54 
printing plant, 8-61* 
retail merehandise, 7-54 
swivel, 7-83 
tubular, 4-94 
Costs, engineering, 9-69 
Counters, 6-92 
Counting, 
control, 4-90 
electronic, 4-80 
newspapers, 4-51 
Crawford, J. E. 
Why Process 
8-183 
Cubic hondling fixture, 6-69 
Cunningham, J. B. 
Producing Missile 
9-81 


machine 


8-107 


9-68 
4-159 
6-80 


8-16* 
7-80 


4-170" 


8-102 


Chromatography?, 


Components, 


Dallimonti, R. 

Basic Controller 
9-54 

Data handling, 


Fundamentals 


7-68 


Number preceding hyphen is month of issue; 
is indexed in the Applied Science & Technology Index and the Engineering Indez, 
Microfilm copies are available from University 


Microfilms, 313 N. First 8t., 


168* ; 
8-113; 


Data processing, 
5-16*; 6-10", 
9-49 
for distribution, 5-167* 
for engineering departments, 7- 

138* 
for tape controlled machines, 
train scheduling, 8-17* 

Data storage, 7-68 

Debugging, 9-81 

Depreciation, equipment 
6-56; 7-46 

Design, 
plant, 4-45; 6-68 
production equipment, 7-37 

Detectors, current & voltage, 

Digital to analog converter, 

Diode application, book, 6-152 

Dispatching, 
by tractor-trailer, 
towline carts, 8-21* 
warehouse supplies, 6-67 

Dispensing, 
liqu.d cement, 
problem m‘terials, 

Downtime, 8-55 
control of, 8-10* 

Drill, miniature, 9-31* 

Drives, 
adjustable-speed, 7-84 
adjustable voltage dc, 7-84 
eddy current, 7-84 
electromagnetic, 7-84 
for numerical control, 8-55 
gas turbine, 4-24° 
modified Kraemer, 

Drying, plastic powder. 


4-9*, : 
13*; 7-26*; 


4-58 


policies, 


6-67 


prob., 8-190* 
5-77; 9-87 


7-84 
6-91* 
147; 9-69 
6-56 
7-46; 


5-66; 6-55, 
development, 
investment, 


Economics, 
equipment 
equipment 

152 
of numerical 
principles of 

Education, 5-66 

Efficiency, 8-55 

Electrical, 
aluminum conductors, 
controllers, 9-54 
economics of interconnected 

tems, 8-192* 
effci-nt use 

138° 
engineering curriculum, 5-178* 
system maintenance, 4-74 

Electrohydraulic tracer system, 9-83 

Electron tube, life factors, 8-192* 

Electronics, 
circuit analysis & synthesis, 8-192* 
components, 5-178*; 9-13* 

Employment, 5-66 

Engineering 
costs, 6-56 
development 
equipment 

7-46; 


9-81, 


control, 8-91 
book, 6-152* 


6-16* 
sys- 


considerations, 


9-69 
contracts, 


5-74 
investment eval 
9-152 
for mainten ince, 4-73 


iation 


proposals, 8-55 
Equipment design, 7-37 
Equipment financing, 6- 
Everett, J. E 
Counting for 

6-92 


147 


High Speed Control, 


Fault indicating relay, 9-34* 
Feeders, 
bulk type, 6-82 
for machine tools, 5-71 
loss-in-weight, 8-110; 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper, 6-82 
vibratory, 6-82 
Feeding, 
bulk materials, 5 
discrete parts, 6-8 
electronic parts, fF 
for grinding, 5-86 
problem materials, 5-77 
steel sheets, 6-63 
steel spring pins, 
systems, 6-82 
Filling glass ampules, 
Finishing, 4-83 
Flow, 
control, 6-87 
meters, 6-28* 
Fluid power, 
controls, 5-176* 
diagrams, 4-168* 
Food processing, 7-86 
Foreign competition, 7-45 
Forging, aluminum, book, 
Forming, speedometer 
5-107 
Furnaces, 
continuous annealing, 5-106* 
vacuum brazing, 7-24* 


9-96 


7; 7-80; 9-99 


7 
2 


rob., 6-156* 


8-107 


9-64 


6-152* 
housings, 


Gaging, 


automatic micrometer, 5-33*; 8-10* 


those following are page numbers 
available 
Ann Arbor, Mich. 


in libraries generally 


diametric, 8-10* 
electrostatic, 4-24* 
in nuclear reacturs, 8-10* 
plastic balls problem, 4-170* 
pressure, 4-39* 
thickness, 6-91* 
x-ray emission, 9-68 
Grinders, fillet, 4-48 
Grinding, 4-76; 9-63 
sheet edges, 6-63 
synchro shafts, 5-86 
Gunderson, A. D. 
Applying Building 
9-88 


Handbook, 
machinery, 4-168* 
tool engineering, 7 

Handling, 

a phiiosophy of, 5-172 

baked goods, 9-95* 

between conveyors, 4-66 

bulk materials, 4-93*; 5-77; 
13*; 8-109; 9-9*, 96 

by tractor-trailer, 6-67 

eartons, 8-102 

checks, 9-49° 

clay pipe, 9-94* 

coarse starch, 8-109 

coiled wire stocks, 8-115 

container marking, 6-41* 

discrete parts, 6-82 

feeding, 8-110 

for assembly, 4-24* 

for external grinder, 

for grinding, 5-86 

for painting, 6-68 

for pressworking, 6-156* 

for welding, 6-63 

forgings for induction 
6-69 

glass ampules, 9-64 

hot metal sheets 

in packaging, 7-74 

loading, 9-40* 

machined parts, 

machining wastes 

magnetic conveyor, 
7-53 

magnetic feeding, 8-116 

marking. 6-41*; 7-24* 

metal chips, 4-92* 

metal sheet, 7-13 

pallets, 8-78 

pipe, 7-41 

piston pins, 5-71 

printing plant, 8-61* 

process materials, 5- 

retail merch*ndise, 7- 

ship cargo, 6-9* 

small drill pro»liem. 7- 

sorting, 6-143; 8-110 

towline cart system 

vacuum lifters, 7-34° 

wirebound boxes, 6-79 

Harper, L. EB. 

Dispensing Problem Materials in 
Process, 5-77 

Harple, K. G 

Features of a Process 
System Onerated by a 
puter, 4-159 

Harrington, J., Jr 
A Look into Tomorrow 

Hext 
processing, 5-87; 
treating, 5-106 

Hilton, W. R 
New Equipment 

Purchase? 6-147 

Hodes, W 
Filling Glass Ampules, 9-64 

Hoppers, elevating storage, 6-82 

Hunt, 8. J. 
Comments 

7-67 

Hydraulics, 

systems, 


Block Units, 


-138* 


9-63 


heating, 


7-34° 


4-36° 
4-94 


4-92°; 6-91°; 


Control 
Com- 


5-66 


7-24° 


Lease, Rent, or 


on Numerical Control, 
7-37 


8-185 


Indexing, in line 

7-134*; 8-190* 
Indicator, electronic ribbon, 
Induction heating line, 6-69 
Information, 

for process control, 4-159 

magnetic drum delay, 7-68 

retieval device, 5-16* 

storage, magnetic cards, 
Inspection, 9-43 

electric meters, 7-16* 

enamel thickness, prob 

9-158* 

for automatic assembly, 6-73 

metal sheet grader, 7-13* 

nonmagnetic materials, 9-94 

tinplate strip, 6-91* 

welded pipe, 8-114 
Instrumentation award, 4-10* 
Instruments, leasing, 8-10* 
Investor’s rate method, 7-50 


Jacks, electrically positioned, 


transfer, problem, 


9-16° 


9-162* 


8-190" ; 


9-80 
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Jobe, R. G. 
Pump Standardization... A 
User’s Concept, 7-130 
Justis, R. G. 
Drilling & 
8-107 


Keebler, J. C. 

Numerical Control in Automation, 
7-127 
Kuyper, W. W. 
Engineering 

9-73 


LaRue, A. J. 
Successful 
6-73 

Layout, packaging lines, 7-74 

Lead wires, tor sirain gages, 5-169 
Leak detection probiem, 5-182* 
Leak testing, 9-43 

Leasing, 

equipment, 6-147 

instrument, 8-10° 
Lez, R. G., Jr. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

Lil, J. FP. 

Winding Stator Assemblies, 

Limit switches, mounting, 4-74 
Linear systems analysis, 4-168* 
Load ceils, 4-42* 
Loading, tractor-trailers, 8-78 
Logic devices, fluid power, 6-16* 
Luther, N. 

Memo oun Maintenance, 4-71 


Machine tools, 9-53 
evaluating cuiting tools, 7-138* 
grinder, 4-76; 9-63 
horizontal broach, 7-13* 
keypost milling, 6-72 
numericaliy cuntrolied, 7-9*; 8-9*, 
24*, 70 
pipe end machining, 
presses, 4-90 
programmuiug 
trolied, 4-58 
special for engine parts, 4-45* 
transfer, 6-45; 9-88 
Machines, 
ampuile filling, 9-64 
assemoly, 5-v*; 6-9*, 73; 7-10* 
automatic chucking, 5-71 
boring, 5-107 
box closing, 6-79 
brazing, 5-59 
brick pressing, 6-90* 
calendering, 8-115 
cam-con.ruLed index table, 
lem, 7-134* 
cleaning, 4-93° 
coil winding, 7-59 
dip soldering, 9-81 
drilling & pinning, 8-107 
drying, 6-91* 
flexible loading, 9-40* 
induction heating, 6-69 
marking, 9-28°* 
money order issuing, 9-13* 
numer.caliy controiled, 8-70 
packaging, 6-90*; 8-11 
painting, 4-83 
pipe laying, 7-41 
pressworking, 5-107 
reading, 6-17* 
shearing, 6-92 
tape applicator, 8-115 
welding, 4-97; 5-106; 6-63; 8-101 
Madigan, J. M. 
Computer 
8-181 
Magnetic, 
conveying devices, 
7-53 
drum, in data delay, 
shift register, 8-42* 
tape control, 8-70 
Maintenance, for automated 
4-71 
Management, 
materials function, 8-192* 
philosophy, 9-43 
Management considerations, numeri- 
cal control, 8-70 
Manufacture of, 
appliances, 9-87 
automobile engines, 4-45 
automotive ignition equipment, 
5-53 
automotive parts, 
6-45; 9-43 
bedding, 5-44* 
boilers, 6-9* 
chewing gum, 5-81 
circuit boards, 6-21°; 
cosmetics, 7-28* 
diesel engine parts, 7-65 
dies & molds, 5-17* 
electric meters, 7-16* 
electrical coils, 7-24* 
electrical conduit, 2-65 
flour, 7-83 
furniture, 5-44* 
gasoline, 5-85 
grinding wheels, 6-13* 
ice cream, 9-9* 
lock keyposts, 6-72 
metal furniture parts, 4-66 
missile component, 9-81 
missile fuels, 9-96 


Pinning Gear Units, 


Costs—Who Pays’, 


Automatic Assembly, 


7-59 


5-108 


numerically con- 


prob- 


Controlled Process 


4-92; 6-91"; 


7-68 


line, 


4-90, 97; 5-53; 


9-81 
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nitrocellulose, 5-83 

paint cans, 8-116 

pelleted feeds, 7-80 

pet food, 5-83 

petroleum products, 6-67 

plowshares, 4-78 

reed-type switches, 5-9* 

relays, 5-9* 

rifle parts, 9-88 

semiconductor materials, 5-21* 

stainless steel strip, 4-96 

stampings, 4-90 

steel, 7-10* 

steei druia shells, 6-63 

steel strip, 5-27* 

suspension insulators, 6-79 

synchro shafts, 5-86 

tinplate, 7-68 

tobacco products, 5-84 

transistors, 5-21° 

vacuum tubes, 5-21° 

wire spring relays, 6-73 

wound stators, 7-59 
Manufacturing engineering, 5-65 
Manufacturing Engineering Council, 

5-10* 

Manufacturing research, 

8-30* 

Materials for automation, 8-17* 
Mattison, A. 

Continuous Edge Grinding, 4-76 
McRainey, J. H. 

Numerical Control, 8-70 
Measures of proposal worth, 7-46 
Measuring, 

high speeds, 6-92 

liquid & gas flow, 6-28* 

light seatter, 8-30* 

temperature, 5-87 

torque wrench settings, 8-27* 
Memory devices, magnetic drum, 

5-41° 
Memory drum, 8-110 
Memory techniques, 9-149 
Meyer, K. H. 

Getting a Grip on Costs & Pay- 

off, 7-46 
Miller, L. D. 

Numerical Control, 8-70 
Molding, 

injection, 7-28* 

lipstick, 7-28* 

Moody, J. B. 
Selecting Compressed Air Systems, 
4-163 
Motors, 
adjustable-speed, 
constant voltage dc, 

multispeed ac, 7-84 

stator winding, 7-59 

wound rotor ac, 7-84 


6-55, 56; 


7-84 
7-84 


Nondestructive 5-176"; 8- 
194* 

Numerical control, 4-51; 
127; 8-69, 70; 9-53 
APT programming, 6-16* 
boring depth, 8-24*° 
digital display, 8-36* 
downtime reduction, 8-10* 
for dimensional inspection, 8-39* 
machine tools, 5-24*; 6-26*; 7-9*; 

8-9", 24°, 36° 
of airfoil inspection machine, 9-81 
of multiple torch welder, 9-81 
of test equipment, 9-81 
of three-station machine, 7-65 
of turret drill, 9-81 
programming shortcuts, 4-58 
rotary tables, 7-9* 
tool changing, 8-9* 


testing, 


6-45; T- 


On-off control, 9-54 
Order picking, 6-143 
punched card controlled, 8-102 


Packaging, 
case sealing, 9-30* 
in wirebound boxes, 6-79 
machines, 6-90*; 8-114 
marking, 7-24*; 9-10* 
philosophy, 7-74 
price marking, 6-41* 
Packing suspension insulators, 6-79 
Painting, 4-83; 6-68; 7-53; 9-95° 
Parcel post sorting, 8-110 
Payoff calculations, 7-48 
Photoelectric, 
cells, 7-30* 
press control, 6-90* 
pulse generator, 5-30*; 6-92 
sensors in counting, 4-80 
Pipe labeling, problem, 7-134* 
Pipe laying, 7-41 
Pipeline control, 6-87 
Planning, automated 
Plating, 4-66 
Pneumatic, 
clip assembler, 
controllers, 9-54 
conveying, 4-93 
drilling & pinning machine, 8-107 
pallet conveyor, 8-78 
systems, selection of, 4-159 
transfer system, 4-97 
Positioning, 
device, problem, 5-182* 
of heavily loaded plates, 9-80 
signal converter, 8-17* 
Power supplies, 
m-g sets, 7-84 


line, 8-55 


5-44* 


static de, 7-84 
Pressure detectors, 
Pressworking, 4-90 
Printed c.rcuits, for high tempera- 

tures, 8-33° 
Process, 

Cu.aputer control, 4-9*; 6-49 

control, 8-181; 9-68 

dairy, 4-42° 

feed pelleting, 7-80 

inert atmospnere, 9-13* 

programming shortcuts, 
Production control, 5-178*; 
Programming, 4-90 

analog device, 8-49* 

checkout systems, 5-30* 

electric furnace, 5-21* 

for numerical control, 8-75 

shortcuts for numerical control, 

4-58 

silicon crystal 

tractor-trailer, 
Proportional, 

control, 9-54 

plus rate control, 9-54 

plus reset control, 9-54 

plus reset plus rate control, 
Puder, R. W. 

New Equ.pment—Lease, Rent, or 

Purchase?, 6-147 
Pumps, 

centrifugal, 7-130 

positive displacement, 9-87 

vacuum, 6-26* 

Punched cards, 8-70 

at data source, 8-113 

data retrieval device, 5-16* 

in batch weighing, 6-13* 

order picking control, 8-102 
Punched shop order, 6-80 
Punched tape control, 8-70 
Pyrometers, 

optical, 5-94 

radiation, 5-93 
Pyrometric cones, 


5-97 


4-58 
6-80 


growing, 5-21* 


6-67 


9-54 


5-95 


Quality control, 5-9¢; 6-91 
Quality for automatic assembly, 
6-73 


Radiant heat brazing, 5-59 
Reading. machine, 6-17* 
Recorders, 
average & range, 4-86 
oral reporting, 9-26* 
retransmitting, 6-87 
Recording, 9-149 
Relays, 9-162° 
Reliability, 8-55 
in automatic assembly, 6-73 
study of microcircuits, 9-21* 
transistor test system, 8-27* 
tube aging, 8-10° 
Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 
manufacturing, 6-56 
tax incentive, 4-10*; 
Return on investment, 
7-48 
Riveting, 5-53*; 8-116 
Russell, R. W. 
Applying Electronic Counters, 4-80 


6-55 
calculation, 


Schneider, F. 
Evaluating Extra Features, 9-152 
Schoenberger, R. L. 
Engineering Costs—Who Pays?, 
9-75 
Selecting by numerical control, 8-86 
Selecting compressed air systems, 
4-163 
Sensing pressure, 5-97 
rs, photocell, 7-30* 
components, book, 6-152* 
» system simulator, 4-30* 
register, 8-42* 
Shot bDiasting, 4-96 
Shuchter, J. P. 
EDP in Distribution, 
Signal conversion, 8-84 
Soldering, automatic, 
5-182* 
Sorting, 
discrete items, 
parcels, 8-110 
Speaker, R. L. 
Order Sorting Automated, 6-143 
Spot welding, 4-97 
Stadtler, W. A. 
Engineering Costs 
9-77 
Standardization, 
machine tools, 
pumps, 7-130 
Static control simulator, 8-16* 
Static control symbols, 5-103 
Statistics, weighing accuracy, 
Sterns, R. B. 
Contracting for Control Develop- 
ment, 5-74 
Storage, 7-74 
information, 9-149 
Strain gages, 5-169* 
Strickland, H. A., dr. 
Automition—Concept & Obstacles, 
6-145 
Switches, 
controlled rectifier, 8-24* 
electromechanical, 4-10* 
electronic, 4-21° 


5-167° 


problem 


6-143 


Who Pays’, 


5-53° 


4-86 


flow dividing, 6-30* 

magnet-operated, 6-33* 

parts diverting, 6-30* 

pressure, 5-97 

reed type, 5-¥* 

semiconductor, 8-24° 

snap-acting, 6-28° 

zero speed, 4-74 
Switching, static control, 5-103 
Symvols, static control, 5-103 
Systems, 

engiveering course, 5-16° 

mecal chip handling, 4-92 


Tables, numerically controlled posi 

uoning, 8-90 
Tape, 

applying pressure sensitive, 8-115* 

control of milling machine, 5-24° 

control of three-station drilling 
machine, 7-65 

control of typesetter, 4-51 
Tax considerations, equipment costs, 

6-56 
Temperature, 

measuring devices, 5-87; 8-17* 

sensitive materials, 5-95 
Terminology, 

controller, 9-54 

static control, 5-103 
Terwilliger, G. B. 

Obtaining Information Delay, 7-68 
Test part preparation, prob., 9-158* 
Testing, 9-43 

automatic, 9-81 

au.omotive transmissions, 

for reliability, 8-27* 

insulation breakdown, 7-24* 

nonmagnetic materials, 9-94 
Thermistors, 5-92; 6-24° 
Thermocouples, 5-93; 7-16*; 
Thermoelectric cooling, 7-16* 
Thermometers, 

bimetallic type, 5-92 

filled systems, 5-91 

liquid in glass, 5-90 

radiation type, 5-93 

resistance type, 5-92 
Tool changing, by numerical 

trol, 8-89 
Tooling, for simultaneous operations, 

5-108 
Tracer, electrohydraulic, 
Transducers, 

analog, 8-82 

angular displacement, 5-30* ; 

digital, 8-80 

electromechanical, 4-33* 

importance to numerical control, 

8-80 
photocell, 

rate, 5-30* 

temperature to current, 
Transfer devices, 9-37*, 
Transfer machines, 6-45 

for grinding, 4-76 

numerical control, 8-93 


9-21° 


8-17° 


con- 


9-88 


8-36° 


7-30° 


6-24° 
95° 


Ultrasonic cleaning of ampules, 9-64 
Unloaders, tractor-trailer, 8-78 


Vacuum, 
brazing, 7-24* 
lifters, 7-34* 
pumps, 6-26* 
Value engineering, 5-178* 
Valves, 
control, 7-32* 
electrohydraulic, 8-39* 
Vibr ' jamping materials, 5-47° 
re peaking, 4-74 


processing for, 5-167° 
Gumpertz system, 6-24°* 
retail merchandise, 7-54 
Watson, EB. C. 
Applying Adjustable-Speed Drives, 
7-84 
Weighing, 5-96 
bulk materials, 5-77; 9-96 
by numerical control, 8-94 
control, 4-42* 
discrete items, 4-86 
Welding, 5-106* 
five-station machine, 4-97 
gouging torch, 6-34* 
heat exchanger sections, 
load control, 4-27* 
steel drum shells, 6-63 
transistor problem, 6-156*; 9-158* 
x-ray inspection, 8-114 
Weymouth, L. J. 
Strain Gage Use, 5-169 
Wiltrakis, J. B. 
A Philosophy of Materials Han- 
dling, 5-172 
Winding, 
plastic tubing, 9-94 
stator coils, 7-59 
Wood, W. &. 
Integrating 
eration, 


8-101 


the 


7-74 


Packaging Op- 


X-ray, 
emission gage, 9-68 
inspection, 8-114 


Zero speed switch, 4-74 
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GAST ©? AIR PUMPS 
— Vacuum or Pressure — 


@ Four sizes—Built-in motors 
© Compact, portable, reliable 
@ For O.E.M., plant or lab use 


To reduce weight, save space and cut 
costs—use Gast Integral-Motor-Pump 
Models! Fitted for vacuum—or as air 
compressors. For oil-free air, some 
offered with oil-less construction. 
Very compact and dependable. Posi- 
tive displacement. 

Used as original equipment on instru- 
ments, test units, etc. Capacity from 
¥% to 3.8 cfm; to 28” vacuum or to 
25 psi. 

Write today for Bulletins 117-E. 


© AiR MOTORS TO 7 KF 
© COMPRESSORS TO 30 FS. 
© VACUUM PUMPS TO 28 IN. 
“Ale mey be your answer!" 
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PROTECT YOUR DIES 
AND YOUR PROFITS 
AUTOMATICALLY 


fees CIRCUIT =MASTER 


Missing Parts 
Detector 


Detects: non-ejection * mis-feed 
* buckling °* end-of-material 


Now, cut costly die repair or replacement, downtime, 
slowups and material loss! Circuit Master does it— Priced 
automatically—for less than it costs to- repair a single 
die. Patented, built-in electronic circuits stop ma- 
chines BEFORE an unejected part can cause a die- $976.75 
damaging overload. Easy installation—no equipment 
or wiring changes. No setting, supervision, or adjust- 
ment of any kind! 

Write, wire, phone now for detailed bulletin 2CM, 400-90 


WINTRISS, INC. 


Originators and manufacturers of Circuit Master Overload Detector, 

Autotransfer, Automat, Automold and Missing Parts Detector. 

U.S. & foreign patents pending 

20 VANDAM STREET ° NEW YORK 13 ° CHelsea 2-0105 


Representatives: a tew territories open on an exclusive, protected basis 
RT TL LL 


as low as 
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THE CAPITAL BUDGETING DECISION 


By Harold Bierman, ]r., associate professor of accounting, 
and Seymour Smidt, associate professor of managerial econom- 
ics, Graduate School of Business and Public Administration, 
Cornell University; published by Macmillan Co., New York; 
available from Automation; $6.00. 


The authors advocate that discounted cash flow methods 
are superior techniques in evaluating investment opportuni- 
ties. In particular, they recommend the “present value” meth- 
od for ranking alternative proposals. The book, then, concerns 
itself with describing various techniques for measuring in- 
vestment worth, comparing these techniques to the present 
value method, and explaining the use of the present value 
method in relation to the various complicating factors nor- 
mally considered in reaching budgeting decisions. 


X-RAY SPECTROCHEMICAL ANALYSIS 


By L. S. Birks, U. S. Naval Research Laboratory, Wash 
ington, D. C.; 137 pages, 6 by 9 inches, published by Inter- 
science Publishers Inc., New York; available from 
Automation; $5.75. 


This is volume 11 of a series entitled “Chemical Analysis.” 
The author proceeds from a review of fundamentals, theory, 
and equipment to the practical aspects of fluorescent x-ray 
spectroscopy. Included is a chapter that discusses 12 groups 
of applications to illustrate the problems for which this 
‘ analytical technique is suited. 


THE RELAY GUIDE 


Edited by R. N. Auger; 383 pages, 8'/, by 11 inches, pub- 
lished by Reinhold Publishing Corp., New York; available 
from Automation; $10.00. 


This is a compendium of electromechanical relays marketed 
in the United States. In preparing the listings, information 
concerning approximately 1000 relays has been gathered from 
company literature and catalogs and presented in a relative 
ly standardized format. 


Government Publication 


Research and Development of the Magnacard System. Re- 
port PB 151828 by A. M. Nelson, Magnavox Co., for Wright 
Air Development Center, 187 pages, available from Office 
of Technical Services, U. S. Dept. of Commerce, Washing- 
ton 25, D. C.; $3.00. 


Development and features of information system using 
magnetic cards are described. Unit document concept is 
combined with high information storage densities and in- 
put/output rates of magnetic tapes and drums. Rates of 
100,000 digits per second are described for 1 by 3-inch cards 
Automatic files store 300,000 cards and provide automatic 
access. 
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SAVE TIME 
and EXPENSE 
on PURCHASING 


RELAYS 


IMMEDIATE DELIVERY 


Off Shelf items 
. 


DELIVERY WITHIN 1 WEEK 


Items requiring assembly and /or adjustment 


i32 S ee KT 
ide 3 13) eS 


MOST MAKES 


WE DELIVER RELAYS 
NOT PROMISES 


PRODUCTION QUANTITIES IN STOCK 
SEND FOR CATALOG A 


{ 42 WHITE ST. NEW YORK 13.N ¥ «WAlker 5-9257 ) 
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Remote Heads 
. for Small Space 


Py 
=) 


E8A-E8AP Remote 
heads with special 
mounting bracket 


Heavy Duty 
Industrial 
Construction. 


for tension, jam-up, 
counting, registration, 
illumination, liquid and 
material level — sorting, 
measuring, weighing, in- 
spection, die-protection, 
smoke detection, packag- 
ing, processing, marking. 


Wide selection of stand- 
ard controls and light 
EIA- sources to meet all kinds, 


EIAP of uses. 


Compact, rugged—easily 
positioned remote heads 
Available with 4° diameter 
Straight beam— also fixed 
focus pin point beam 


Send for Catalog 
or tell us what 
you want to do. 


AUTOTRON, INC. 


722RR Danville, til. 
Representatives in principal cities 
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Mahon's five-stage 
automatic metal-cleaning 
system built for Foxboro 
uses twin lines and an 
8-fpm work flow to double 
production. A companion 
off-the-floor drying oven 
system was also 

Supplied by Mahon 


FOXBORO FINISHES INSTRUMENT 
CASES...AND 20,000 OTHER PARTS 
AS WELL...WITH MAHON EQUIP™M 


The Foxboro Company of Foxboro, Mass. is meeting the stepped-up industrial need for control and measuring 
instruments. Two new Mahon Finishing Systems and other allied equipment were recently installed to help solve 
Foxboro’s accelerated production problems for these high-quality, high-precision products. The result: an auto- 
matic metal-cleaning process, flexible enough to handle some 20,000 parts—efficient enough to double capacity; 
and a space-conserving off-the-floor drying-oven system that integrates all priming and finish painting. The 
Mahon-engineered and built equipment not only met new production requirements under improved working 
conditions but also offered color flexibility (six of more than 150 colors can be run at one time). 

Improved finishing is probably the easiest . . . and most economical . . . product improvement you can make. Call 
in a Mahon engineer and get the facts on what Mahon can do for your product . . . your costs. 


WRITE FOR MAHON CATALOG A-660 
ALSO IN SWEET’S P. E. FILE 
YOUR BIGGEST VALUE IS IN MAHON’'S PLANNING & ENGINEERING EXPERIENCE 


THE R. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 
MANUFACTURING PLANTS—Detroit, Michigan and Torrance, California 
SALES-ENGINEERING OFFICES—-Detroit, New York, 

Chicago, San Francisco and Torrance. 
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HORIZONTAL MOTORS, Uniclosed, dripproof, /% to INTERNALLY GEARED MOTORS, Syncrogear, 3 to 
250 h.p.; Totally Enclosed, 1 to 150 h.p.; Explosion- 30 h.p.; Syncrogear Right-Angle worm-gear, 1 to 
Proof, 1 to 150 h.p. (Other available types not shown) 2 h.p. (Other available types not shown) 


VARIABLE SPEED MOTORS, Varidrive, upright, 4 VERTICAL MOTORS, Unimount vertical solid shaft, 

to 75 h.p.; Varidrive, horizontal, 14 to 60 h.p. (Other 1% to 500 h.p.; Unimount Totally-Enclosed, 4 to 150 

available types not shown) h.p.; Unimount Explosion-Proof, % to 150 h.p 
(Other available types not shown) 


U.S. makes many types of motors... for many uses in many industries 


There are U.S. Motors specialized to serve vir- aged systems of automatic speed control based 


tually all fields of industry. The above are just on U.S. VariTrROL or other automatic controls. 
a few of them. Whatever your application, U.S. VARIDYNE Power Pack converts any stand- 
chances are that there’s a standard U.S. Motor ard AC fixed-speed motor to adjustable speeds. 
designed to fit it—for U.S. has been meeting Besides motors and controls, U.S. furnishes 
specialized industrial needs for over half a cen- power drives both for separate-mounted motors 


tury. The quality that is built into each U.S. and for non-electrical applications. If you need 
Motor at every point is your assurance of long, motors...automatic controls...geared or belted 
trouble-free operation. U.S. offers, too, pack- drives...write or phone. 


U.S. ELECTRICAL MOTORS INC. 


BOX 2058. LOS ANGELES 584, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE COLOR-ILLUSTRATED BROCHURE... 


For specific data write for General Bulletin 


U.S. MAJOR MOTOR LINES INCLUDE 
1. Vertical S 4 & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
1, §. Syncrogear. Also, many other special motor Circle 652 on Page 19 





GUARD ALL 

CRIT’ sAL PRESSURES 
J TEMPERATURES 
WITH 

THOMAS A. EDISON 
LOW-COST, 
OMNIGUARD 
WARNING SYSTEM 


Here is a versatile, highly-reliable continuous warning and monitoring 
system. By simply pushing a button on this panel you obtain’a reading 
of key pressure and temperature points throughout your plant. In addition, 
this system provides instantaneous warning when pressure or temperature 
deviates from pre-set limits. 


PRESSURE 


With the Edison Omniguard system you can monitor gas, fluid or vapor 
pressure. Heart of the system is a rugged, accurate, pressure detector 
which converts pressure directly to electrical resistance—requires no milli- 
volt conversion—no amplifier. For pressures under 60 PSI a precision 
capsule is the sensing element. From 60 to 3000 PSI special bourdon tube 
elements are used. 
When pressure changes, resistance varies and this deviation is transmitted 
to the control panel. Units operate over ambient temperatures of 32° to 
150°F. Control panels are available with a wide variety of scales and are 
equipped with both normally open and normally closed alarm contacts 
to operate any type of auxiliary device or to automatically shut down 
: machinery or process. 
Compact, reliable Resistance Pressure Detector transmits changes 
in pressure to central control panel. 


TEMPERATURE 


Edison Omniguard also provides reliable protection from overheating. 
You can monitor the temperature of bearings, gases and liquids in critical 
equipments or processes. Reliable Edison Resistance Temperature Detec- 
tors have no moving parts and give instantaneous warning when limits 
are exceeded. Unlike other systems which only scan, Omniguard is con- 
tinuously monitoring. You can obtain exact readings of temperatures in 
all parts of your plant from one central control panel. 
For greater flexibility and reliability each detector circuit is completely 
independent. If one circuit is damaged, all other circuits remain “on guard.” 
When changes or additions are required they can be accomplished quickly 
and easily. 

Rugged, accurate Resistance Temperature Detector guards 

against overheating of this motor bearing. 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 
86 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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